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Te TRODUCTICK 


A coxviction is growing that depressions and other adverse conditions are 
‘not entirely unavoidable if a-lkmowledge of past. echievements and snortcomings- 
is intelligently applied in suaping the course of incustry. Mineral producers 
have available a source of such mowledge concerning their .industry in the 
statistical records of the United States Bureau of Mines, and by scanning this 
increasingly exact history. ‘can oetain’ information 6n wiich to found a more 
stable future, 


This paper contains a brief history, covering more than 50 years, of the 
activities of tiie noumetallic mineral industries as a group, followed by short 
nistéries of each of the more imvortant commodities in wnich are noted the 
circumstences that ,heve inflyenced. tieir developuent. 


nelrful. seryice. has. veen rendered by Faul Xi, Tyler, .H. Eerbert Hughes, 
and Poul Eatmaker,.orf the rureau’ of .hines;.in- the.pr eparation. of charts and 
the assenolin,.and, ae abe of econonhs Babee ak 


LATOR uIKERAL ‘GROUPS. 


iginere 21. commodities or odugead in. the. United. States. may’. be Givided into 
three major ¢roups: .Wonpetials, metals, and fuels. Of the total oroduction 
value,. mincgral, fuels. (coal, 91),. and. gas) account for more than one-half; tie 
remainder is. about. equally, divided, betveen. metals and nometals, sometimes one 
end sometines the optrer being anead,, although the tendency, has. been for tne 
nonmetals to.grin faster, than the metal group., In 1930. the value of mineral 
fuels: prcavces: in the Ynited States was estimated at. .ic, 764, ,500, 600, the value 
of metals at. $585,975,000,. and, the value. of the nonmetals at $1, 013, 32 5,090. 
In vallue of production, tierefore,. the. nonmetals exceeded the metals by a con- 
siderable wargin in 1930. . Under. the abnormal conditions of 1931 the total 
values of all groups. rere ereatl,: reduced,, bat the nonmetals atteined. a high 
relative level, exceeding the metals, by nearly 30 oer cent, 


= ta. we. ey) 6RAP ID GROWTH, Cis NONMETALS ee 


‘Even in prenistcric, times several, nonmetallic minerels were exploited. 
"The stone, age" is the descriptive name for tne period when. ‘the. imolements and 
weanons eunloved ty primitive men vere of stone and tueir habita tions were 
rock caves. . Clay hes alrays, heen readily availa ple end Was extensively used 
long before tt we discovery of. the nardening effect of heat the adobe constiruc— 
tion ‘of ancient times persisting in some regions to the present day. Ocner ara 
Other natural pigments fioound use as Indian war and ceremonial paint.ages before 
woite mex. entered: America, - kica, for sgt coy ered eee was mined. in North 
Carolina by the ourid builders. : ae : : 
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Ctier exanmles of the use of nonmetallic minerals ang rocxs in human 
activities in remote ages conld doubtless be mentioned, dut-actually the 
development of the nonmetallic mineral industries. on an industrial scale is 
comparatively recent. While production records for silver, gold, and some 
other metals have been compiled over periods of several centuries, the non- 
metals vere of so little importance in early years that very few statistics 
exist for years prior to 1880, and the records for that year indicate that 
most of tnese industries vere then practically in their infancy. The twenty- 
fold increase in production value from $56,000,000 in 1880 to more tnan | 
$1,200,900,000 in 1929 sufficiently indicates tue rapidity with which tnese 
great industries have subsequently become enlarged to vital parts of the | 
country's menufacturing and commercial activity. During the sauwe oU-year — 
period there has been an equally remarxable growth in mineral-fuel production, 
whicn registered a twenty-siz:fold increase, while the value of wetal oroduc- 
tion has increased about eightfold. 


SIZE CLASSIFICaTIGN OF THE NOKMETALLIC MINERAL INDUSTRIES 


.™he nonmetallic mineral industries (exclusive of the fuels industry) to 
which consideration is given herein provide materials that are of tremendous 
importance to modern civilization. The major iridustries of this class, each 
exceeding one hundred million dollars in annual production value, are those 
which furnish clay products, cement, stone (including slate), and sand and 
gravel. These four basic industries had a total production value in 1930 of 
over eight nundred million dollars, accounting for about 80 per cent of tie 
total nonmetallic mineral value. 


Tre intermediate group of industries, having annual production values 
ranging from ten million to fifty million dollers, includes sulp:imr and pyrite, 
lime, oypsua, salt:, and phosphate ae The production value, of this ,roup is 
about 13 per cent: of the wOren ee 


A toird eroun of idan cxtled: Seen: with an asnual production value of less 
than ten million dollars, produces 20 to 30.minerals or their primary products, 
the aggregate output of which represents less than 7 per cent of the total 
value of the nonmetallic mineral production. The:more imoortant of these 
minerals, to waich individuel consideration is given on later paves, are 
abrasives, asbestos, barite, diatomite end tripoli, feldspar, fluorspar, fuller's 
earthn, zrapnite, magnesite, mica, potash salts, and talc and soapstone, 


INDUSTRIAL DEADS FOR NOKMETALLIC MINERALS BY GROUPS | 


The first group of nonmetallic minerals, is related almost exclusively to 
the construction industries. Brick and tile, the chief clay products, are. used 
mainly in building construction and paving. wearly all of the cement vroduced 
is used in the building trades, highway construction, and in public works, | 
Dimension stone, although ewployed to some extent for memorials, is pre- 
eminently a material of construction. Crushed stone is used as railroad 
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ballast or in road building, and is a companion material to cement in concrete 
aggregate, Gravel is-ewoloyed in ouch. the same way. as. erushed . stone. Sand is 
used not only for concrete but also for other building. and paving. uses, and 
‘has a mltitude of lesser applications. : The minerals in this group owe their 
growts and development to. tne intensive construction of all types that has 
characterized recent- years, and their future prosperity depends almost entire- 
pd oes oa ar on Eee construction, epee - | Ss ia 


: of tie: apecuna atau; eypsum is primarily a material of construction. 

About 40 per cent.of all lime produced is used as a bnilding | material and the 
other 60 per'cent,renters. the chemical industries and agriculture in the propor- 
tion of about 5:to:1. Ehesphate rock ia used almost exclusively (over 90 per 
cent) as a fertilizer, Salt-:(sodium ebloride) and sulphur are employed chiefly 
ags.-chemicals-in manufacturing processes. This intermediate group, tnerefore, 

is divided mainly among the. building trades, chemical industries, and -agricultur 


from a study of mere figures the third group of minerels might be dis- 
missed as of relatively. siidll significance because the aggregate annual value 
of the 12 more imvortant commodities to which individual consideration is given 
on tater pages. amounts to less. than:2 ver cent of the total value of the non- 
. metals It bah a noteworthy fact, iiowever, that several, -minerals of this..taird 
“group are regarded as absolutely essential to modern industry. While their 
-value may not Fe oea a: few hundred thousand. dollars & year, no anount. of money 
could produce satisfactory substitutes were the supply of. these key. minerals 
cut off. «asbestos is as. vital to the manufacture of automobile brake bands as 
are stone, sand and gravel, and cement BOF the . construction of the roads over 
woich the automobile is designed to travel. Qur. vast. electrical. industries 
could not avvroach their present mend ade: i or degree of efficiency without mica. 
Feldspar.and china clay are deemed essential to pottery. manufacture. iiuch un- 
successful «ffort has been exvended’ in seeking a substitute for fluorspar in 
steel metallurgy. The clarification of. mineral, and vegetable oils requires 
fuller's earth, diatomite, or similar minerals, and ng substitutes have yet beer. 
found. othing takes the place of graphite for crucible manufacture where high 
temperatures are involved, and-magnetsite perneey cers AY8 sau regarded as 
Mgpeen rae: to mover tne cet Breryre ey es a ce ae e , 

| “ven a ‘Cael. ae will, ha veate: the. vet Wane tance. of nonmetallic 
minerals in modern life. it is‘obydous. that..the construction, of... buildings, 
highways, reilroads, dams,:and bridges would be: - paralyzed. were it not for 
stone,.sand and gravel, cement, lime, gypsum, and. ceramic products, . The 
essential nature of lime, sulphur, and salt in hundreds of chemical industries 
is generally recognized, Lime is called."the king :of all. the bases," and trade 
in sulphuric acid has become an industrial barometer. Without limestone, lime, 
| gypsum, phosphate rock, nitrates, -or potash, eee Of the. soil aveae 
soon. posure in eciauaaers eee ene rs oe . y 
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- As stated previously, the. major groups of tiie nonmetals are used eniefly 
as ‘materials of construction. Figure 1 illustrates. tne relation of shipments 
of a group of nonmetallic building materials to. totel building, residential 
building, and highway construction for a period of years subsequent to the 
World War. The materials represented in this chart are cement, crushed stone, 
sand and gravel, gypsum, and lime, The weighted index therefor was, comoiled by 
the Bureau of Mines. Data for building cons truction are in terms of. contracts 
awarded as reported in publications of the F. iW. Dodge: Corporation,. and figures 
for highway construction have been obtained from the Bureau of. Public, Roads of 
the Department of Agricult ture, .It is important to note that all the indexes . 
plotted in Fizure 1 are based on. Reno ee not weduees 

“Reatrictions imposed on building during the war peunited in a reduced 
volume of totel construction which, as indicated on the chart, reached a low. | 
point in $21, althongn. resident ‘ial construction was alreacy well, on, its, way . 
toward recovery. | St. mulated Lerrely by the accumulated shortage, of housing, | 
an era of active bui aiding cnaraccerized tne yeers. 1OC2 to i628, after. which a 
precipitous decline toqk pleca the initial drop being due mainly. to, the sharp 
recession in residential construction. Highway construction data from. 1923 — 
indicate a decline in activity in 1924, followed by. a fee upward trend, 
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dustries cortinue for a time to furnish material ‘for the uncompleted contracts. 
These lags are noticeable on the chart for the years 1620, 1922 ,, 1924, 1925, 


1927, ahd 1929, The mineral-products curve, moreover, shows smaller fluctua- 


tions from year. to year than either. the bullding-contracts or .Bighray construc 
tion curve. 
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For the period following 1928 the shipments of eae building. 
materials declined greatly, despite; the great expansion in highway construction. 
The inability of extensive highway work to stem the downward trend. emphasizes 
the dominance of building, “especially residential building, in the prosperity | 
of this important group of the nonmetallic mineral industries, 
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Table 1.- Value of mineral production in tive United States, 1880 to 1931 
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Estimated. 


(664) 


$ 56, 340,966 
60,659,281 


. 63,557,254 
~ 61,169,893. 
58,431,456 
61,757,961 - 
66,781,511 


_ 77,198,069 
= "78,880,493 
_ 83,205, 738 
* 86,529,597 


' 82,704, 228 | 


89,673,442 


70,103,728 
(127,291,941 


125, 720, Oll 


120, 304,613 
127,580,328 | 
150,781,578 


185,301,989 


188,327,849 


218,854,519 


253, 855,158 
* 271,901,709 
373,823,764 


318,722,452 
362,201,524 


376,290,954 
324,849,325 — 


385,810,708 


. 409,603,633 | 


407,826,503 
“431,219,725 


"469,102,856. | 
434,566,618 
(434,232,543 | 


553,469, 37 


665,525,000 ~ 
647,889,000 . 
751,832,000 
1 023,670,000 
779,575,000 


920, 380, 000° 


723, 350,000 
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$ 1°0,881,000 


192,663,000 


219,070,000 - 


201,131,000 


182,784,000 | * 

174,718,000 > 

204,795,000 © 
241,183,500 . 


242,460,000 


260,823,500. 

303,937,000 
280,985,000 .* 
284,215,000 * 
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223,654,000 


187, 335,000 
248 ,533,000 
252,575,000 
870,434,000 
308,747,000 


484,021,000 ~ 


614232, 000 © 


493,814,000 
605,017,000 
589,253,000 


501, 314,000, 
702,785,000 


886 , 280 ,000 


904,151,000 
550,890,000 


755,092,500 
750,027,500 
681,023,000 
862,191,000 


' 879,058,000 


686,874,000 
992,945,000 


ee 622,385,500 | 
2,089,134,000 _ 
_ 2,156,668,000° 
1,361,444,000 


1,764, 760,000 


655,455,000... 
989 030, 000 


1 289 »080 000 


(1,481 ,205,000 


986,975,000 
070,850 ,000 


~1,512,905,000 
1,235,200,000 | 
-1,383,405,000°° 
1,406, 720,000 © 
1,221, 800,000 


ineral fuels 
$ 120,241 ,034 
149,797,719 
170,478,746 
185,760,107 
165,824,544 
183,075,039 
184,608,489 
017,251,431 
231,458 ,507 
208 ,296, 762 
230,962 ,403 


237,159,772 


"248,343,558 
251,735 272 
| 235,618,05¢ 
268,437,989 


"268,161, 387 
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253,597,672 
267,513,422 
_ 340,773,011 
406,376,151 
442,409,481 
469,078,842 
634,226 »2S1 
584,043,236 
602,257,548 
652, 398,476 
789,128,046 
_ 716,033,675 
746,203,792 
828,212,867 
835,231,497. 
944,383,275. 


«1,085,384, 144 


989,731, 382 
967,466,457 


1,332,584,122 
2,237 ,B37 ,O00. 
_ 2,736,151, 000. 
"2,482,494, O00 


4,192,910,000 


_ 2,703,470,000 
2,737,880 ,000 


3,317,100,000. 


2, 898,630,000. 
_ 3,058,880,000 
"3,541,918 000, 


3,060,047 ,O000 
2,884,962 ,000 
3,190,527 ,000 
2,764,500 ,000 
1,885,800 .O00 
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STATISTICAL x#CORDS 


From reports of the U. S. Geological Survey and the U. S. Fureau of Mines 
figures for the total value of production of nonmetals, metals, and fuels have 
been compiled for the years 1880 to 1931, inclusive as shown in Table 1, The 
figures for.nonmetals and metals do not agree with those given in the summarized 
tables in the Mineral Resources volumes because the values of unspecified items 
have been distributed, one-half being added to each of the major groups. 


Curves plotted in Figure 2, based on these figures, show in more graphic 
form tue growth of these three great branches of the mineral industries. As may 
be seen both metals and fuels wore industries of considerable magnitude in 1880, 
while the nonmetals were of comparatively small importance, Until 1915 the 
growth of the nonmetals was gradual and fairly uniform. Both metals and fuels 
increased in value somewhat more rapidly, and with much greater fluctuations 
from year to year. The high peaks for metals and fuels during and immediately 
after toe World War. were due in some measure to increased production but large- 
ly to the extraordinary increases in prices. The lag in growth of the nonmetals 
during the var years as compared with metals and fuels was due to the non- 
easential character, from a war standpoint, of some of the important commodities 
used in building construction--notably stone, sand and gravel, lime, gypsum and 
cement. The 1921 reaction was more pronounced in both metals and fuels than it 
was in nonmetals, and in that year for the first time in history the annual 
value of production of nonuwetals exceeded that of the metals. 


From 1923 until 1930 the value of production of nonmetals was higher than 
it was during or previous to the World War period, and, as in 1921, it exceeded 
the value of metal prodvstion in 1927, 1930, and 1931. The recent business de- 
pression made its i: /iusice felt on the nonmetals in 1928, two years before the 
effects were apparent on metallic procucts. 


It is evident from tunis chart that the nonmetallic mineral industries have 
as a whole experienced a healthy growth, with little fluctuation, to a maximim 
annual value of well over a billion dollars, The only serious recessions have 


been during the. slump of 1921 and the more profound depression that began in 
1929, : . ; 


COMPARATIVE INDEXES 


The increasing complexity of modern life, and the change from an essential- 
ly agrarian to an urban economy are reflected in a relatively rapid increase in 
general industrial production as compared with growth in population in the 
United States. The trend of this condition is plotted in Figure 3. Against 
this background are also plotted the wholesale price index of commodities in 
general, and the value of nonmetallic mineral production. It may be observed 
that the latter curve has tended to overtake the curve representing industrial 
production and, consequently has gained even more rapidly with resvect to 
growth in population, In other words, the per capita consumption of nonmetals 
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in the United States has »rom faster even. than the per capita consumption of 
engustrtay pete ote in general, 


'. In ie Sart ene figures for the ‘paaebeial production index are those: 
compiled by tne Standard Statistics Co., and ti.ose for the wholesale commodity 
price index are from the United States Bureau of Labor Statistics. The value. 

sof- production of nonmetallic minerals was. compiled from statistics of .the- Ue. 5 
Bureau: of tines and the U. S, Geological Survey.. - a a Le 


A careful study of théicurve for. nonmetals. indicates that it may ‘be 
divided into four parts. -During the first period, 1885 to 1893, it rises - 
relatively slowly. During the’ second period, 1893 to'1915, the average in- - 
crease follors varallel with the increase in population. The third period, 
1915 to 1926, is one of extraordinary growth, reaching a climax in 1926. . It 
was.during this-pericd that the nonmetals made tneir greatest gains relative to 
population.and general industrial production, both of which were likewise on 

-the uptrend, Then follored'two years of hesitation ushering in the: fourth * 
:,period waich is:characterized by a- sharp decline beginning in 1929, becoming | 
more pronounced throughout-1930 and 1931, and (according to preliminary data): 
: continuing ‘during 1932, whereas during the previous period the production: *: 
- value of .the nonmetals was gaining:on general production (as well as on popula- 
tion). the ageresate receivts of the nonmetallic mineral industries began 
definitely tc wrop-oif at. least two years before the general depression en- © 
gulfed all industries. The initial break.in value of production in 1927, - it. 
may be noted, was the result of price declines, for the physical volume of pro- 
duction of..most of the nonmetals' continued to! increase for a year or two -- 
“without, Lovever, snowing the- corresponding increment in aggregate value enjoye 
by industry in. general oe Becover ing: ome a’ eae peceeenee in 1927, “rose 
-to its maximum in 192S, ; 


v- 


Seater as OF TeDIVIDUAL counoDI tras 
ae The conti: ane nevevesusat of the. prinetpal! individual écnusavetes: are 
briefly ovtlined:on the following pages. “attention is directed primarily to 
changes or trends in-developiuent and use, and. to the controlling influences’ 
that have modified progress from‘year to year. 
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asi annual production over $100,000,900) 
Stone (including slate) | Sand and‘z 


‘Travel 


of 


; $32, 833, 587 $ 7 852,707 | $22,156, O85 : 
1881 .. 2,529,000 24,100,000 - 
1882 .. - »672,750 23, 310,000 - 
1883 .. - 4,293,800 21,907,136 
1884 .. : : 3,720,000 © 20,700,965 2: 
1885 ..} 35,000,000 3,492, 500. 20,678,478 2 
1886 ..]° - »990,000 - 21,830,297 a 
1887 ..| 47,000,000 - 674,377 28,236,517 x 
1888 ..]| 48,000,000 © 5,021,139 28,792,440 : 
1889 .. - 5,202,951 46,408,293 _ 
1890 .. - 4,526,551 53,035,620 : 
1891 .. - _ | 4,638,826 47,294,746 = 
1892 .. - |) 6,144,055 -| 2: . 48,706,625 4 
1893 ..| 67,900,000 | 4,409,895. ‘| . |. 33,885,573 7 
1894 ..| 64,655,385 © §,019;204. ; | .. 30,096,242 a 
1895 ..| 65,409,806 . §;482,264°. 29, 354,283 : 
1896 ..| 63,110,408 6,485,463 26,711,434 | a 
1897 ..| 62,359,591 | . 8,226,783 30,419,013 e 
1898 ,.}.- 74,487,680 | 10,057,551 °- 32,358,715 s 
1899. ..}-. $5,797,370 13,157,142 39,207,450 © - 
1900 ..| 96 212,345 13,283,681. -: . 41,211,243 é 
1901 ..}. 110,211,587 | 15,786,789 52,071, 708 — 
1902 ,.-| 122,169,531 | 25, 366,380. : 60,494,733 $ 1,423,614 
1903... | 131,062,421 31,931,341 © 63,690,026 1,831,210 
1904 ..| 131,023,248 26,031,220 64, 362,910 5 748 ,099 
1905 .. | 149,697,188 35,931,533 - 69,294,955 11,223,645 
1906 ..| 161,032,722 55,302,277 | _ 1. 172,047,140 ' 12,698,208 
1907 ..| 158,942, 369. 55,903,851 - 77,125,025 14,492 ,069 
1908 ..}| 133,197,762 44,477,656 72,029,316 13,270,032 
1909 ..| 166,321,213 53,610,563 76,786,617 18,336,990 
1910 .. | 170,115,974 68,752,092 82,757,343 21,037,630 
1911 ..] 162,236,181 66,705,136 .. - 82,836,586 21,158,583 
1912 .. | 172,811,275 69 ,554.,385 . 84,236,538 - 23,113,208 
1913 .. | 181,289,132 89,550 ,527 89,908,471 24,217,508 
1914 .. | 164,986,983 ° | 60,533,203 . 83,250,890 23,846,959 
1915 .. | 163,120,232 | 75,155,102 79,554,267 23,121,617 
1916 .. | 207,260,091 104,689,090 84,408,520 29,809,995 
1917 .. | 248,023, 368 123,210,458 87,965,637 35,256,932 
1918 .. |. 220,573,493 | 113,554,854 86,739,200 | 37,927,079 
1919 .. | 260,790,000 ‘|-333" 316! 308. 99,530,648 45,951,556 
1920 .. | 373,670,102 195,589,915 . 142,268 ,402 65,661,605 
1921 .. | 270,397,754 | | 181,675,440 114,284,272 56,484,245 
1922 .. | 321,494,403 |’ 208,464,028 | .-. 131,243,712 64,617,664 
1923 .. | 424,582,628 oes ee en vol 172,023,865 90,903,654 
1924 .. | 415 779, 378 266,053,267.5 ,.. . 173,646,129 97,013,115 
1925 .. | 423,446,917 [| °281,075,691..-| - 186,792,118 (107,542,123 
1926 .. 430,428,494 280,785 ;583. -- 200,661, 387 (111,338,701 
1927 .. | 403,363,270 281,735,676 |. ..- 210,027,958. 115,529,786 
1928 ..| 373,550,882 278,883,042 208,292,988 (119,207,937 
1929 .. | 373,409, 391 255,104,506 | 213,937,940 132,835,979 
1930 .. | 275,134, 322 231,249,287 186,860,229 115,176,543 
B: 142 528,789 136, 746, 336 86,280, 320 
/ Tot "yet available from Census Bureau, 
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Clay Products 


Clay ves used long before tne hardening effect on it of heat was recognized 
when it wes found that clay baked by fire was much superior to that dried by 
the sun, the uses of clay multiplied. Both uterisils of many sorts and various 
forms of ornamental pottery were manufactured by many ancient races. Clay vas 
used for brickmaking by the Egyptians. The Indians of america used baked-clay 
pipes and utensils, penaas: employed red and yeltoy clays for ceremonial and 
war eras ; 


Bricks vere pene me eeaads vessels from ore for the construction 
of some early colonial buildings, but suitable local clays were utilized for 
brickmaking, cuiefly for chimney construction, soon after the first settlements 
were established. Bricklayers were among the first settlers’ of Jamestown, Va., 
in 1607, nee = v3 a a 

Clays of some sort: occur in great abundance in practically every State; 
they were utilized by the pioneers and from tueir time onward as the most 
available fireproof ‘cuilding materials. Thus tiie clay products industries 
grev rapidly and attained great importance long before most of the nonmetals 
found coiimercial use, The census of 1880 gave a'production value of nearly © 
$33,000;000. A great variety of products was made at: this date, including 
building mater’als (common, face, pressed’ and ‘glazed brick, hollow tile, roof- 
ing tile, and terra cotta) refractories, pottery, and miscellaneous products 
such as-sewer pipe, drain tile, and flower pots.’ The products maltipliéd in 
number with the passing years, and their value increased to A maximim of more 
than $430,000,000 in-1926. Sommus clay products as & group ‘constitute the 
greatest nonmetallic mineral’ industry exclusive of fuels. As may be noted in 
Table 3, growth has been ‘fairly uniform with’ the ' exception of a recession in. 
1908, again during the Vorld War period when’ restrictions were imposed on- the 
production of building materials, and a third notable ‘recession in 1931, © Clay 
products are made in evéry State, but the leading producers. dre Ohio, New. . 
Jersey; Illinois, Indiana, Missouri, and California. ‘Their mamfacture is- 
influenced chiefly by. ‘tite volume of building conétruction, oa . 


 Pire-brick manufacture is an important branch that is dépendent ciiefly 

upon the metallurgical industries, and has déveldped parallel with them. ‘The 
principal sources of fire clay are in PennsyIvania, Missouri, Ohio, Indiana, ° 
TES nOnSs Yew Jersey and California, : ear 


Y 


' The first Awerican ‘pottery plant was ‘erécted about 1640 in New York City 
which was then under Dutch rule. About 1780 small potteries were operated at 
Trenton, W.J., Fhiladelphia, ‘Pa., and in South ‘Carolina, Trenton, i. Je, and 
East Liverpool, Ohio, became the centers of pottery manufactire many years 
ago and ‘have never lost ‘their supremacy. Thé United. States pottery industry 
reoeived its first great impetus through the Centennial Exposition of 1876. _ 
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For many years American votters depended almost entirely unon English china 
clays, and even to-day large sipplies are still imoorted for both ceramic and 
paper manufacture, It has teen established, however, that high-zrade kaolins 
are abundant in the United States, and they are more and more widely used. 
Certain grades of culnawire in which native kaolins are employed compare favor- 
ably with the best of the long-established imported products, High-grade 
kaolins have attained their greatest development in Georgia, South Carolina, 
North Carolina, Florida, and Pennsylvania. 


One of the greatest hindrances to a wider use of domestic clays has been 
a lack of constancy in composition and properties as compared with imoorted 
China clays. This difficulty is gradually being overcome by improvement in 
mining and in processes of purification and treatment. 


Cement 


Tne earliest cement known, a type still designated as "puzzolana," was 
made by the ancient Romans by mixing vowdered volcanic ash with quicklime. It 
was @ hydraulic cement; that is, it would set under water. During the Middle 
Ages its use seems to have been discontinued except possibly in Itely. Later 
it was manufactured in several European countries, but it has never attained 
importance in America, 


The development of a cement industry in america was coincident with the 
construction of canal systems, the first of which, the brie Canal, was begun 
in 1817. The type of cement then used is knovn as natural cement, which is 
manufactured from an argillaceous limestone calcined at a comparatively low 
temperature. The discovery of a process of making Portland cement by clinker- 
ing argillaceous limestone at a hign tenpe.sature is usually attributed to Joseph 
Aspdin, an English brick)ayer. His first success was attained in 1824 or 1925, 
but years of experimentation were consumed in finding the proper proportions 
of raw materials, an? the optimum tenperature of calcination to make a cement 
Ccemparable with that procuced to-day. It is noterorthy that the invention of 
Portland cextent was contemporary in America with the first railway and the 
first steamship. 


Portland cement was imported into the United States as early as 1868, and 
vas first manufactured in this country by David Saylor at Allentown, Pa., about 
1871. Other pioneer manufacturers began production shortly. thereafter, but the 
gdifficulty of perfecting a satisfactory product and the higher cost of manu- 
facture as compared vith natural cement greatly retarded the growth of the 
industry. Natural cement, which vas made in many plants, notably in connection 
with inland waterway development, held the leadership for many years. In 1897 
for the first time the value of Portland cement sold exceeded that of natural 
cement. In 18°99 the latter procuct attained its maximum sales value of about 
$4,800,000, and thereafter its use gradually declined, Portland cement on the 
other hand, attained a production value of nearly $6,000,000 in 1898, and from 
that date its growth was phenomenal. The development of the domestic Portland 
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céuent industry in ‘the -suort:.oertod. Of about .o0 years, frcnian _insignificant 
and almost unknown ‘activity. in 1580 te its: present. enormous magni tide; ‘as shown 
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The: fecility vith which aeacrebe: my: be. molged. ¢ or. r shbped into “ény' 4 fesited 
form in a semiliquid or plastic state, and its eenapility. of bardenthe’ rd aly 
to an endurin;’ stonelike substence, _ are,propertica of ‘such decided” advan ae in 
construction that they were sneedily capitalized.  Tiis accoutts® fdr thd: * 
limmediate anc widespread accevtance of cement as, a basic construction materiel 
and its consequent e: ‘traordinary: growth, production. increasing more: than 8 
hundredfold. since 18: Oe - CEP REG Haast MO esc eg 
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From & crude ve;: Anning Spraceenl cod by ‘calcination in Vertical Scitns anc 
grinding riti. buhrstenes, cement manufacture has become one of the leading in- 
dustries of the nation, Arimal production valve now exceeds $275,020,000, and 
single plants produce more ‘than 10,000 barrels. of cement per day, Building in- 
dustries, public. ‘works, and highway construction have heen radically influenced 
bvota’ in cestzn and eitent by tre use of Portland cement. This. .commodity, 
fiomiliar to practically every citizen, is used in some form in or around nearly 
every | LOINC. . : oe ot Bee | 

Limestone and clay or "cement rock" were the original raw materials, but 
otuers nov in use incluce slag and limestone, oyster shells, marl, and alkali 
waste. Rotary kilns are universally used for calcination, and during recent 
yeers tiie size of kilns has been greatly increased. ‘A Fecent development ‘in 
toe industry'1is toward a wider use ‘of the wet process, with the addition’ of 
filtration egribment for removal of most of the water conteéined in tne slurry. 
Noteworthy ‘ero. ress has been made in improving the quality of Portland cement, 
and in tie devel pbuent of a Series nee nev quick-hardening and otner special 
cements, | 
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‘In the United States. the cement Db eustes is ‘widely senvterca.’ “Plants: are 
opérated in at’ ‘Léast '33 States, bus the most intensive development of” the’ 
industry is in the Lehigh Yaliey district of Fennsylvania. The aréa ‘i8- 
contiguous to very extensive mwerieting centers, coal is readily availabie® and 
the so-called "cement rock" (an argillaceous. limestone) occurs in large easily-— 
‘accessivie devosits' ‘and is a preferred raw materiel, Miesigan, having ‘abrndant 
 sunplies - of 2 suitable limestone and conveniert. water transportation, “i's nent in 

ern Aas to! Perinsylvanie es a cement. producer, ‘Walle California and vew! ‘York: 
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wl: Tie: : vement: Ladustiy. Glens. wht, some, ‘concern. Bw ‘rapidly initeastny*yecdie- 
“tion capacity’ ‘that-nas. been. attained, ed tier. by. ‘erection: of’ her plants” er dy: 
remodelling or: ‘enlargenent- of es isting, mille. In 1924 ‘the: industry’ utilized 
“about 65 ner cent. of vits. production.ceapacity, bat. th at's’ figure: has*® ‘gradually 
‘“a@eclined until. in’1530 the ‘output required . for. ‘its. manufacture’ only: ee ue per 
“Gent of the. evetienle: Says ment ee oa hares a fare. ee 
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Stone (including Slate) 


Stone, unlike most of the nonmetals, kas an important ancient history. 
Its réady availability and its enduring qualities encovraged its use in many 
encient structures that stand as valuable records of the past. It vrobably 
constituted man's earliest construction material. Rock cairns were raised in 
creaistoric times, and slabs of stone served as tablets on which were in- 
scribed records that have been of inestimable value to. the historian and the 
arcneologist. Flint stones were used to tip the hunter's arrow and to skin 
the wild animal that the arrow pierced. Stone projectiles hurled by crude 
imolements of war vere later used to batter down PERCOCEERE walls of stone. 


Stone: was the most widely used nonmetallic mineral axbatict in the United 
States 100 years ago. The earliest settlements were established along the 
rock-bound coasts of hkew England and in eastern New York, Pennsylvania, Mary- 
land, aud Virginia, vhere rock was abundant.. The granites of New Mngland vere 
tae first stones used extensively for building; in 1833 a number of buildings 
in Boston, including the court house and several churches, were built of 
granite quarried at-Chelmsford and Quincy, Mass.- Bunker Hill Monument, con- 
structed of granite from the Quincy quarries, begun in 1825 and finished in 
1843, probably marks the highest attainment in stone work of that period. 
Granites vere also quarried in Connecticut, Maine, and other New Ingland 
States, and in Pennsylvanie dvring the early part of the nineteenth century. 

A quarry near Augusta, Maine, is said to have produced $50,000 worth of granite 
between 1836 and 1838. The gre:t granite industries of Barre, Vt,, and St. 
Cloud, Minn., were. peters deveioy ents. 


Several marble quarries were re operation in Vermont and Pennsylvania as 
early @s 1833, but tre marble industry of Vermont did not become iuportant 
until tine period between 1850 and 1860. From a small beginning in 1838 the 
Tennessee marble intustry has attained a leading position; and Georgia, where 
marble was first fabricated in a smll.mill in 1840, now ranks third among 
the States. . 


Tae vell-known Triassic sandstone was naaeeied in considerable amount at 
Portland, Conn., and Hunmeistown, Pa., in 1833. Sandstone quarrying in Ohio 
dates back more than 100. years, but the famous quarries. of Amherst and Berea 
did not attain great importance until after the Chicago fire in 1871. Millions 
of tens of sandstone were seenet from these: quarries for rebuilding the owe 


Pidestone has peed used for puilding for a eres, many years, but the 
fadtana industry, which now far exceeds that of any other State, did not attain 
importance until about 1890. . 


‘Statistics of: 1880. ioe a stone-production value in the United Sentas of 
over 322,000,000, or more than 12 times tne value of cement. a fluctuating ~ 
though gradually expanding use is 4 ve noted (see Table 2) for the succeeding 
00 years. From 1900 to 1918 growth was more rapid, Pree neeren in the latter 
year attaining about four. times ene value reached in 1880. ia wae to the 
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world War value of production increased greatly until 192°, when airecession: <:. 
began. .In value of output the. cement industry overtook stone in 1913, "and. itasé:-:. 
tiiereafter far exceeced it, The.rapid growth:in stone production! spe nein 
to 1518 is. due DEERE T SEAS: to: the great volume: of crushed: stone, ased: eee . £1. 
%, ea 2 ao eel Se EE we te Le Aes? Eee Ge eam 
Pinension: stone as a: whole. ‘upssshownna ore ond Sonbietent! ee, Sohea: 
conditions tiat have tended to retard-its expansion have spipicpese phere ete 
by other influences. For ezample, cementuhas. replaced wall-stone-or:$cellans J... 
stone" to a very large extent, but the enorwous grovth of the construction 
industries, stimulated to some degreéiby theravailability of cemerit; nas -.:. 
created e demend for the more orvenental types.ofistone that.has more than 7-:-:. 
compensated for the decreas ing requirementa iin: the fields invaded. by cement. -.~ - 
Furthermore, evolution in architectural ..style:thet ealis for rugged axteriors 
with-variable colors and te::tures has ijreatly«incressed:.tie demand: -for=tie.~ | 
rougher tynes. Stone thet would some ears aga te regarded ag suitable only — 
for rougi. foundation valls, may now be classed as of afehitectural grade, be-. 
cause it is wicely used in eee Pe enh ReSeCCUCES et aces eat heats Ss = 
Svolution in quarry and mill Gateaent is sore anes . Gnade hand. meLvede:.’ 
of quarrying and dressing stone have beer superseded by mechanical processes - 
requiring poter drills and hoists, saws of; many types,.surfacing machines, .“:. . 
power-driven pclishers,. and facilities for penoenee ee carvings ; oS 
Tue pavine-bloci industry has suffered Genera from competition from 
otner types of paving materials, and: it may be significant that -little or no 
caange in wethods of manufacturing paving stones has taken place duning ‘the 7 
last SO0,,;;ears.. Stone curbing is.confronted with mich the same conigetition, ee 
but app resisted. it more: eycooee erat , . Bees 
slate has been used in the ola World for many centuries. Slate tombs 
discovered during recent years high in tne Alps were constructed about 500 B.C. 
A slate roof on.a Saxon al sta wea in ee 1200 years ago | ts are ity. 3s. 


, he @ 


good condition. : | as ae 
2 a oe a é : 
‘Slate in, the United States. may soortly: cleats voth its centenary and * 
its ‘bieentenary,, ' for about 200 years ago, in 1734,-tne-first slates vere = 


quarried in tiie Peach Bottow district on the Fennsylvania-maryland eee 
and about 100 years ago, in 1835, systemati¢: slate!quarrying began near Weat- 
Bangor, Pa. Roofing slates and monuments were. the only products.. From this:' 
small beginring in Pennsylvania the industry has spread to Vermont,- New york} 
v.aine, and Virginia. Production recantly reaching a value of about $12,000,0C0 
@ year includes roofing,:bleckboards and school slates, electrical switch 
boards, and numerovs structural. forms such as tubs, sinks, stair treads, floor: 
tile, and baseboards. also, the simole quarry equipment consisting of crorbars, 
wedges, anc .crude windlasses used in early years. has been revlaced by air drills 
wire says, and electric or steam hoists, It is noteworthy, however, that the 
splitting and trimming of roofing slete is conducted in almost the same ray 

that it was 100 years ago. Slate as a roofing material has suffered greatly 
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from tne competition of other types of roofing, but some compensation is to.be 
found in the great a pcEenee in use of slate as an Eve se euruewares material, 


Waile paracaae-eeane avoauetion: is. an ancient inductors. very Little 
crusned stone was used until after the Civil war. The demand for crushed | 
stone in volume vegan late'in the nineteentn century with the introduction of 
rater-bound macadam reads.’ Its use vas confined almost exclusively to road 
building until 1898, when increasing amounts began to be used for concrete 
aggregate end rrilro#d ballast. The use of crusned stone in concrete for 
foundations of buildings was initiated about 1900. The rapid subsequent in- 
crease in volume of production is:due in large measure to tne: phenomenal in- 
crease in outout of cement with which it was used as aggregate, .In 1886 when » 
separate statistics vere first. compiled, the output of.crusned ‘and. broken stone 
vas smaller in volume than that of dimension stone, woile in 1930-the tonnage 
of a stone was more than 30 times as great: as that. of dimension stone. 


Tne' crude early hethnods of quarrying, using small sihbate of black blast- 
ing povder, folloved by sledging and nand loading of the fragments into horse- 
dratm carts, has gradually changed. To-day thousands of tons'are snot down at 
one time. by heavy charges: of dynamite in a series of churn-drill holes: wnich 
often exceed 100 feet in depth. Loading is now accomplished with pover shovels 
having dippers holding up-to 10 or 15 cubic yeards, and the rock is transported 
in trainloads to powerful’crushers. The material is further handled by the 
most approved types of screening and washing equipment, 


ese Send ana Gravel 


Sand end eavel vere no Agave used to some extent by early peoples. Foote 
paths and crude roadways, if improved | at all, were leveled: or graded with soil, 
and the most availabie méterials, whether clay, sand, or gravel, were employed. 
according to: some authorities, ' ‘sand wes used extensively by the Egyptians for 
building temporary mounds to aid in erection of operrere: The eoreneone of 
clean sand in Brew, were om to one Romans. 


Sand and gravel secdue tee as an ae was erdetieciis unknowm in 
auerica 100 years ago. Each builder took the necessary sand for his mortar 
from some nearby bank, and ie scarcely regarded it as having any monetary value. 
any of the available deposits nad been sorted or classified by natural 
vrocesses; thus, by exercising care in selection early users of sand and gravel 
could satisfy their modest needs from natural deposits. | The only equipment 
used in early ‘times consisted of shovels and carts, with the possible addition 
of rough inclined screens to separate the pebbles. Building sand was the 
vrincival variety in use, and the volume of output increased as mortar and 
plaster were more widely employed. With the development of modern transporta- 
tion systems, gravel assumed increasing importance for highway surfacing and 
railroad ballast. 
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tue first important step in technology was the classification of sand 
and grovel: by size... It is recorded that between 1812 and 1814 when gravel 
roads were first built in ier York some attempt- was made to grade the gravel 
by size. Tiereafter for a veried. of 80 years practically no progress vas 
made in the art of size classification. It is revorted thet sand and gravel 
were first separated inechanically at-Louisville, ky., in 1894. Subseauent to 
that date classification seo became wore oer 


Wi ta increasing iewiedee of the behavior of sand and gravel in use re- 
quirements: became: more exacting, and consequently important progress was made 
in plant design when many operators introduced screening and washing equip- 
ment whereby ‘tuey could control their products and adant them to the needs 
of consumers. . Many new uses were found for sands, some of wnich demanded 
rigid specifications, and this movement gave added impetus to the establish- 
ment of nuwerous plarts eqiipved with highly efficient machinery for classi- 
fication and purification. The modern sand and gravel plant is a comolex 
establishment equipped with power siovels, dredges, or other mechanical ex- 
cavators; rotary and vibrating screens, washers, hydraulic classifiers, and 
dryers. In ancient times sand vas thought to bea very simple commodity, and 
few varieties were known, nossibly not more than two - fine sand and coarse 
sand. To-dey sand is used for-a multitude of purposes, and it must be 
purified and classified to satisfy exacting needs. 


Tue sand and gravel industry has experienced phenomenal grovth. The 
first available statistics are for the year 1502 when the value of the product 
was a litte more tnan $1,400,000, As si.own in Table 2, during the 27-year 
period to 1629 vroduction increased ninety-eightfold to a value of nearly 
$133,090,000. Rapid gains in: gross. production walue are to be attributed in 
no small measure to! great extension in tie use of building, paving, glass, . 

ngine, foundry, and miscellaneous sands. Gravel, like crushed stone, owes 
nee of its enormous grovth to ti:e increasing’ use of concrete, because gravel 
is an luvoortent aggregate material. In 1929 sand and gravel held the leader- 
shin in volume of production ee tne ‘nonhetallic peaks, the © ad daa 
e:.ceeding 222,000,000 tons. Ln eo 

As sand. ‘ana geal are ioeeanicea. Bemuoditles: per von. ransoontat ton 
expense is their chief marketing handicap.: ‘The high'cost of conveying tiem 
long distances from large centralized:plants:has led to a partial reversion 
to.the.small,roadside vlant of many years ago. . Thus. tne larger units are 
encountering, increasing cometition:from local: plants. However, the large 
completely .equipped renee ads an advantage nese ee spectiacations 
are peo ness a sit SRG ade 3 
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Tacle 3.- Froduction value of int ermegiate nomueballic group, 1880 to 1931 
(Recent annual production between $10,000,000 and $50,919,900) 


Year 
1860..1 $ ae OCO 
1861.. Zl, "0:10 
1882... 21,000 
1853. 27000 
1884.. 12,000 
1e65.. 17,875 
1886.. . 75,000 
1887. 100,900 
1888.. 
1889 Census) 7, 850 
890... 
181... 39, 600 
lcS2.. £0,640 
1893.. 42 ,000 
1894.. 20,000 
L395. 42,000 
1896.. E7200 
1897... 45,590 
1898,. 32 ,°60 
1899.. 1C7 , 500 
1900.. €8,100 
1SQl.. (1) 
1902... (1) 
1503.. (1) 
1$04..] 2,664,760 


1905..| 3,705,560 
1906..| 5,0S6,678 
1907..] 5,142,650 
1908... 
1909... 
1910.. 
1911... 
1912..| 5,256,422 
1913, .| 
1914,,] 5,954,236 
1515..] 4,559,000 
1916. .| 12,245,000 
1817. .| 23,987, C00 
1618, .| 27,868,090 
if1S,.| 10,252,000 
1520. .1 30,000,000 
1921. .117,000,0.0 
1922, .| 22, 0C2, 090 
1523, .| 26,000, 000 
1524, .| 25,000,000 
1925...) 26,000,000 
1526. .| 37, 300,000 
1$27..| 38, 300,000 
1928. .| 37,500,000 | 
1929. .1 43,800,000 | 
1230. .] 35,60C ,000 


$ 5,000 
60, 020 
72,000 

Bl ?, 500 
175, "000 
220,500 
220,000 
210,000 
167,658 


202,119. 


273,745 
338,860 
05,121 
eer 
63, 
393’ 345 
320,163 
eaten) 
93,801 
543249 
74° , S91 
1.257 .879 
947 ,Ou9 


1,109, &18 


814,208 
938,402 
931,305 
794,549 
857,113 
1,028,157 
977,978 
1,164,871 
1, 334, 259 
1,286,064 
1,233, 346 
1,674,933 
1,885,762 
2,485,435 


2,644,515 


2,558,172 
1,596,961 
711,432 
671,241 
661,060 
645,262 
650 , 448 
616,668 
804,006 
605,459 
1,250,141 
1,028 , 680 


$4,638,882 | $ 400,000 
3 350 ,000 


8,21 


11,091,186 ! 


13,846,072 
14,088,039 
13,689,054 
13,970,114 
14,648, 362 
13,268,938 
1é.,424 ,036 
18,509, 305 
23,807,877 
26,808,909 
27,643,000 
37,543,840 
24,895,370 
33,255,039 
39,993,652 
39,596,423 
42,609,141 
41,566,452 
38,635,413 
36,449,635 
33,478,848 


1,287,080 
1,627,203 
1,506,641 
2,089, 341 
3,792,943 
pg 


 ] 
3,037, 975 
4,942,264 | 


4,075, B24 | 


7,959 ,032 


11,116 ,45¢ | 


11,470,854 
15,727,907 
24,533,065 
23,700,290 


29,261,151. 


34,888,155 
42,724,507 
47,577,240 
46,721,219 
42,174,454 
32,036,153 
31,292,969 


4, 829 , 566 

4,200,600 
4,320,140 
4,251,042 
4,197,734 
4,825, 345 
4,736,585 


(7,467 
44,603 
17,449 
568, 636 
86 , 986 
021,222 

6,095, $22 

6,658, 350 

7,608, 323 

7,553,632 

8, 343,831 

7,900, 344 

8, 345,692 

$,402,772 
10,123,139 
10,197,417 | 
11,747,686 | 
13,645,947 
19,940,442 
26,940, 361 
27,074,694 
29,694,075 
24,557, 966 
27,464,838 
27,795,941 
25,747,048 
25,162, 361 
25,055,012 
24,817,962 
26,772, 588 
27, 334,695 


CRE Rrwowec 


25,616,¢86 | 27,051,484 | 25,009,480 


1931. .124.800,000 | 974,820 
if Sulphur figures included witn pyrites, 1901-1903. 
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12,506,050 | 20,801,357 | 21,541,012 


: 1 DON 


Sate a combate ea AE CD cm acc EC TT ATES OY 


Puosphate rock 


51,12 82 
ze 48 ze 
ene 
2,270,280 
2,574,784 
4,145,057 
1,£48,°3S 
1,835,81& 
2,039,552 
2,920,276 
3,213,795 


8,07¢ ,437 
10,653,558 
11,392,124 
10,796,456 
19,17,CL0 
11,500,663 
11,675,774 
11,796,231 

9,608,041 

5,413,445 

5,896,553 

7,771,084 

8,214,463 
11,591, 26& 
25,079,572 
12,270,070 
10,482, £46 
11,576,046 
10,252 ,083 
11,545,678 
10,893,800. 
11,253, 352 
12,443,175 
13,153,259 
13,9 56 »850 

9,288,485 


Sulpkur and Firite 


AS indicated in Table 3, tue mining of nitive sulpiur was @ siall in- 
dustry in the United States orior to 1904, and vyrite (iron sulphide), both 
domestic end imported, wes the c..ief source of sulphur uo to tuat time. The 
invention of the Frascn process trausformed the industry. The basic princinle 
of this process involves injectivh into tne deposit of a large volume of super- 
heated vater winich melts tue sulpkur end permits its rewoval in liquid form. 
Svccessful aprzlication of txis wet.od to tiie enormous denosits of sulphur-~ 
L.coregnated limestones of Texes and Louisiana resulted in rapid grovthn of tre 
industry. Tze principal use of sulphur is for manufacture of sulvburic acid. 
Prior to the World Wer, pyr rite, most of whica ras imvorted from Spain, was the 
Chief source of sulniur for tuis and other uses. Native sulphur from the Gulf 
Coast. region, hovever, was gradually gaining a stronger foothold in the sulpiuri 
ecid industry, and with vsaralysis of shinning due to war conditions and conse- 
qrent recmiction in irmorts of pyrite from Spain in 1017 the use of sulphur for 
ecid manufecture was very greatly increased. At the close of the war many’ acid 
olants continued to use native sulphur. Sulphuric ecid is essential to & 
miltituce of industr’al uses, and,. with notevorthy e:svansion of tne ci:emical 
industries that characterized tue period subsequent to 1916, tne native srlplur 
industry e::nerienced remarkable growth. As indicated in the table of valne by 
years, preauction increased enormously at two periods - in 1904 under tre 

influence. of t..e Frasch orocess, and in 1916 when sutstitution of sulniur. for 
oyrite became general, and war. conditions gave increasing impetus to cnemnical 
inaustries requiring selouvr. | | 


Pyrite production, as snorm in Table 3, maintained a uniform level from 
1°01 to 1914, when, under war stimulus, tiuiere ras a considerable increase... 
subseayent to 1920 vroduction declined sharply., partly on account. of increas- 
ine substitution of native sulphur, and partly. beceuse of continued substantiel 
imports of pyrite, The increase from 1°28 to 1930 is more. apparent tnen real, 
because. for ti:ose yeers b-rroduct. pyrite and pyrrhotite from corper and zinc 
sielters vac included rita tre nroduction from pyrite mines. For. some uses | 
pyrite is, preferred to native svlphur. 


Line 

The conversion of. li:rrestone into lime under the influence of nest vas. 
evidently. known to the ancients. Early discovery of ite crocess was to be. e:.- 
pected, for limestones. vere no. doubt used in remote ages to support cooking 
utensils or to confine camp fires.. Line mortar was used in Egypt and elser . 
were. in earl, stages of inman progress. Lime. plaster ras ewployed primarily ~ 
aS a coating ratuer than as a binding material. for masonry. It was used. by the 
Heyotians, in tke chanbers of pyramids and in temples as early as 2,000.B.C. 
The ancient Greeks arolied lime stucco on their. temoles. The manufacture. of 
lime made possible the manufactute, of puzzolan cement,. mentionec previously. 
During tne Liddle Ages, lime mortar. was widely used in imsonry construction. of 
c:thedrals, fortresses, and.other buildings. Occasionully viien 4n impure lime- 
Stone. was calcined, a hydraulic. lime vas made, but sucy. occurrences were acci-. 
dental, and tueir significanee. was. not realized. Comsaon. lime mortar and. 
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inc ctulic sypsum mortar mentioned iater were oractically the only masonry 
binders used prior to the invention of natural cement. Tie gradual replace. 
ment of lime by natural cement for masonry use in America was noted as early 
as 1856, although cement had made no perceptible inroads in the industry at 
that time. 


The earliest dependable United States statistics are census figures for 
the year 1560, which show a value of lime production of $4,638,882. The census 
figure for 1889 was nearly double thet amount, but the industry made little 
additional progress for a number of years, in. fact «8 may ve seen in Table 3, 

a recession in production value occurred from 1895 to 1900. Beginning in 190] 
a gradual expansion may be noted but not until the World War period did produc- 
tion increase rapidly. aA maximum output valued at more than $42,050,000 was 
attained in. 1925, but subsequently the industry suffered a decline which became 
precipitous after 1929. As'lime is used in many chemical industries, the not- 
able expansion in manufacture of ciemicais during and subsequent to the World 
War accounted in some degree for the maintenance of lime production at a high 
level. Postwar building activity was a ¢ontributory cause, though lime used 

in the building trades has suffered from the counetition of both cement and 


gypsun. — 
Statistics of lime sales rere separated by uses for the first time in 
1906, in which year 86 per cent by value was used in the building trades, 8 per 
cent in tre chemical and manufacturing industries, and 6 per cent for agriculture 
The vroportional amount used for building decreas2d rapidly until 1917 when only 
42 per cent was so used, but postver building «ctivity increased this percentage 
to about 56 for the years 1921 to 1927. Thereafter it again declined, and in 
1930 fell to 3° ner cent, the lowest point on record. The percentage of lime 
used in the chemical and manufacturing industries, on the other hand, increased 
rapidly from only § per cent in'1906 to 48 per cent in 1917. It has shom some 
fluctuation, tut has maintained a high level during subsequent years, reaching 
a maximum of 51 per cent in 1930. | 


The most noteworthy trend in tiie lime industry, therefore, is toward rela- 
tively cecreasing use in the building trades, wuiere severe competition is en- 
countered, and a relative increase in tke chemical industries, where line is 
essential as the cheapest ' imown bage and Where it meets with-little or no 
competition. iS 

The value of lime used in agriculture has varied from-5 to 15 per cent of 
the total. There are no notable trends except during the war period, wnen the 
proportioncl amount ettained a maximum,” This condition was no dount aue to 


tne ots} of a world demand. for food supplies. 
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GyDSt Sura. . 


— Eoth ordinery uagssive gypsum “and. tbe translucent variety lmown as alabaster 
were used by.the sncients for building and for carving into ornanents. Gypsum 
plaster ves used lixe lime nl-ster for wall coatings in ancient pyramids and 
tennles. k:draulic zypsum mortar, that is, a mortzr made of gyvosum ‘calcined 
at a hig. te.nerature, ves used in construction of the Great Pyramid of Cleops 
_ built more than 4,000 year. ego. Plaster of Paris, + dich results ‘from calcina- 
tion of z¥ypsua at moderate temperature, was also iow, to the ancient Egypticus 
and Greeks, but wea not used-eatensively. Tue Romans were familiar with the - 
virtues of. a a sedi iar 7 


fidence, the vse of. éypeun as ane. plaster was known ‘to the settlers 
- during their vestwarc migration. as early as 1800, It was first used for this 
purvose in Virginia about, 1835, in Michigan, about 1842, and during suosequent 
years was employed in inercasing amounts in. other States. Later the use of 
Sy psun for mere aCe erGereee: considerably, af 


the eheniset doeette sane ctaee ‘of sieetcn. of Paris was about 1835. The 
rew roc: wes «round in a corn mill, and calcined in a cauldron kettle. Im- 
proved wet..ods of grinding and calcining "ere gredually developed, and plants 
for manufacture’ of grpsum plaster: were established, in New.York, Licnigan, Ohio, 
Iowa, Coloréao, and other States. The early. growth of ‘plaster of Paris manu- 
poevane was coincident wits the decline in.tue use of gypsum. in a;riculture. 


The first sesendaole: statistics. ‘of production dete ‘from the year 1880 rwk.er 
tue-output for tiie United States was valued at 400,000, Te figures given in 
Teble.3 reoresent. the conibined value of raw and calcined gypsum sales by com- 
panies, tiu.at bovh mine and calcine tue. product. It may be observed that there 
wes little or no grovth from 18809 to 1857, and a gradual expansion with consid- 
erable fluctuation until 1698. The slow ;rowth in tunis period is to be --. 
attributed in part to decreasing use as land plaster. In 1880 about 50 per 
cent of tie total production was sold for land plaster, in 1904 the proportion 
had decreased to 10 per: cent,.in 1913 ta about 2 per cent, and in 1930 to less 
than.1 per cent. Lack of a sustained. warket for ray gypsum in agriculture was 
more tnaan compensated for in. later years, hovever, by increasing use as & 
cement retarder. In 1902 nearly 11 per cent of all gypsum mined vas sold to 
cemeat plants, in 1913 it reached nearly lo per cent, in 1920. avout 17. per 
ee. and in tee: a ver cent. 

Saneeaucnt to: 1898 ona vas imch more rapid, the increase being ‘due 
cntef ly to the rapidly..nidening use of calcined gypsum, It. was uséd in ‘tie | 
construction industries primarily for wall plester, but many, new types of 
building materials were subsequently developed. The «reat expansion in volume 
of vroduction that characterized the years since 1920 was due chiefly to the 
enormous increase in use in many types of construction of such products as 
plaster board, wall board, lath, pregagt partition blocks, tile, and roofing 
slabs. 
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An liaportant recent trend in tue industry is toward the establishnent of 
calcining and gypsum product manufacturing plants nesr the lerge mariceting 
centers, Rav gypsum movement from mine to manufacturing plant is facilitated 
by water trensnortation along both atlantic and Facific seaboards and on the 
Great Lakes. anmual importation of about 1,000,000 tons of raw gypsum from 
eastern Cenada to supply manufacturing plants in eastern cities of the United 
States is noteworthy. 


Salt 


Common salt (sodium chloride) is now regarded as an essential food con- 
stituent, and was sc used in tie earliest periods of numan nistory. Some in- 
land races, however, lived without a .nowledge of salt; it was indeed less 
essential wien food was used without boiling. The use of salt became more 
general with the advance of civilization from nomadic to agricultural life. 
Trough its exmoloyment as a food, &s a preservative, aud in sacrificial rites 
it gradually assumed importance as an article of commerce. Some well-knorn 
roeds anc ceravan trails were established to promote trade in selt -- for 
exannle, the Via Salaria of Italy. The imposition of salt taxes and mainte- 
nance of Government monopolies are further evidences of. its importance in 
ancient as well as modern commerce. 


salt production was one of the first american industries. In early years 
of the nineteenth century Hudson's Bay Co. of Canada obtained local supplies 
from brine springs in the hackeuzie River Basin, Tie industry began in 
ontario in 1866, but no rock salt was mined in tliat province prior to 1918. 


In tke United States the Indians obtained salt from saline springs near 
Syracuse, s. Y., as early as 1653, It is recorded trat in 1670 and during 
later yeers the Delaware Indians sold salt to settlers in northern wew York 
and in Cenada. White peovle began its manufacture frou brine near Syracuse 
apoit 17£8. Rock salt was first discovered in western Ontario County, N.Y., 
in 1865, aad between 1888 and 1896 numerous wells were drilled for the e::- 
tensive salt and chemical industry near Sjyracuse.. Leposits in Michigan, Onio, 
and otaer States later atteined very great importance. Salt is very widely 
distributed in the United States, and the resources are inexhaustible. Single 
beds are of sufficient extent and thickness to. supply the needs of the entire 
rorld for centuries. | 


Production figures ‘or the Gnondeza cistrict of New York are recorded as 
fer back as 1797, arliest dependable statistics for tie.entire country snow 
a production velne of about $4,600,000 in 1880. From this time until 1892 the 
Quaatity used increased greatly, but the price constantly declined, on waich — 
accomt tie values from year to year given in Table 3 show very little in- 
crease, Tuie apvarent decline in value for a fev yeers subsequent to 1893 vas - 
due to elimination from txe totals of the value of the barrels or otier vaci- 
ages, a figure which was. included in prior years. Processes of purification 
of salt were preetly improved in 1902 and in consequence imports of the more 
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refined graces, chiefl:y from dngland, ‘ere substantially reduced. For the 
years 1894 to 1897 tne imvort daty wes removed, eee e keen convetition 
with foreign Sup pexees 


Grorth of teeeane industry was slow until 1897. Table and dairy uses 
were the principal ovtlets un to that time, so that growth depended largely 
on pooulation., However, tiie ver capita consumption snowed some increase due 
to enlarged demancs for meat packing and in gold anc silver metallurgy. The 
substantial increase in value of production subsequent to 1897 is to be 
attribated in some measure to growth in tne industries utilizing brine for 
manufacture of soda ash, btleaching powder, aznd other chemicals having a sodium 
case. Tie higher the refinements of civilization became, the more salt was 
used per capita, because to its uses as a food and & preservetive were added 
its many and increasing applications in chemistry, metallurgy, and ceramics. 
Thus tue cer capita ccnsuuytion in 1690 was about 39 pounds per year; in 1500 
it wes 77 pounds; in 1310, 92 pounds; in 1920, 124 pounds; and in 1936 about 
134 pounds. The relatively large requirement per person as compared with the 
small amount used for culinary purposes indicates how extensively salt is 
used in industry. | 


aer deménds during tiie years 1915 to 1919 led to @ pronounced increase 
in production, particularly for chemical requirements, This vas the period 
of most rapid grovth in. the industry, but the notable increase in value was 
due to a high price level as well as to increase in demand, Following the 
depression of 1921 the industry has maintained a high production value, which 
is due in vart to sustained demands in tne chemical industries, in refrizera- 
tion, and in metallurgy - and in part to the ene CvenCs of relatively high 
price levels as compared vith pre-war fizures. 


As salt is widely distributed, readily available, and enjoys a compara- 
tively steady market, the industry is cheracterized turoughout its history 
by keen competition and a narrow margin of BEOhs 


Phosphate Kock 


Paosphate rock utilization for land fertilizer began on the east coast 
of magland about 1642 or 1843. In America the first shipments were made from 
Charleston,,S.C., in 1867, South Carolina was the only producing State for 
many years, As the c.i.ief markets were in Europe, an exvort trade was developed 
shortly arter »vroduction began, and e::ports have continued to be an imvortant 
feature of tiie industry. : 


Tue irost noteworthy dates in the history of American phosphate rocx min- 
ing are 16&8 when the Florida deposits were first utilized, 1894 vhen the. 
"olue rock" of Tennessee was found, and 1896 when production began in tie 
"orom rock" fields of Tennessee. as tne phosphates of Florida and Tennessee 
are of Ligier grade than tnrose of South Carolina, the industry in tne latter 
State gradually languisied until it disappeared. A small tonnage was obtained 
in Kentucky, Arkansas, Pennsylvania, alabama, and South Carolina vetween 1896 
and 19<6, Since 1927 a small production is reported frow Idaho, Montana, and 
wyoming, but Florida and Tennessee dominate the industry. 
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Sales of shesenete rock in 1680 were valued at a little more than 
51,100,000. Growth of the industry as show in Table 3 was fairly steady until 
1905, and thereafter sales were at a much higher level, attaining @ maximum 
for the pre-war period of nearly $12,000,000 in 1911. War conditions cut ex- 
ports so greetly that the industry was reduced in 1915 and 1916 to about one- 
half its former magnitude, but recovery began in 1917. Froduction suddenly 
jumped to record proportions in 1920, the sales value ez:ceeding $25,000,200, 
but dropped back to normal in 1921. «a steady increase in sales value was 
recorded from 1926 to 1930. 


Teanessee production has been fairly uniform at about one-half a million . 
tons since 1899, while Florida has shown the most ravid growth and tne great- | 
est fluctuations. Florida production reached a maximum of more than 3,300,000. 
tons in 1920 when production for tne entire country attained a nigh level ex-. 
ceeding 4,100,000 tons. 


Prosperity in the phosphate rock industry depends in large measure on 
tae extent of export trade, which absorbs from 25 to 40 per cent of total 
production. Exports increased .t a uniform rate from 1598 to 1913, when more 
taan 1,300,000 tons were sold in foreign lands, but war conditions caused a 
decline to about one-tenth the pre-war volume. . «a sharp postwar recovery al- 
most to nrewar levels was followed by a decline of about 30 per cent in 1921 
and 1922, Ti.ereafter exports increased with some fluctuations until they 
almost regained the peak volume of 1913, 


The United States soninaeea foreign markets for many years, but competi- 
tion from extensive devosits in northern africa has recently become an. 
imortant fector in world trade. ‘nile African competition is felt most keen- 
ly ia Baropeen markets, United States exports to Europe as a whole Lave ‘been 
maintained remarkably vell. Japan is becoming an increésingly immortant outlet 
for American phosphate rock, 
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Table 4.- Froeduction value of certain minor nonmetallic minerals, 1880 to 1521 


(Recent annual production less than $10,000,000) 


Year| Abrasives|asbestos berite Crude) Dietomite 
1889] 3 737,280 Bg. Be $ 80,000 |.  .$ 45,660 
1631} 738,560 7,000] | 000 | 10,000 
1882} $90,000] 76,000 80,000 8 ,000 
1883! 860,000] - . 30,00 108 ,000 ; 
2884) . 840,000}. 30,000 100,000 5,000. 
7885] 723,000] “9, 5,000. 
886} 521,190] 6,900 6,000 
~887| 448,400! 4,500 75,000 15,000... 
"888| 472,420 ,000 110,000 . 7,600 
*889/ 613,289 800 105, 31 23, 372 
*890| 633,024 4,560 86,50 50,240 © 
-891} 732,930 21960 7 118, 36 | 21,988 
~892| 623,69) 4.6 130,025 43,655 : 
894, 560,570] 4,463;  86,98% _ 11,718 
1895} 585,497]: 13,525 |. 68., 321 20,514. 
-896| 658,614 63109 | 46,513 26,752 
1897| 731,387 6,459 58,295 22,835 
189811,05¢,103) 10,300! 108,339 16,691 
1899) 1,160,909} 6 139.,528 : 37 1058 - 
1900] 1,143,161 188,089 _. £4,207 © 
1901} 1,100, 322]: 157,644 52,950 . 
1902] 1,189,176 203,154 53,244 
1903} 1,340,122] 152,150 76,273 
1904|.1,287,337| 174,958 44,164 
1905| 1,276,225) . 148,803 
1906!1,279.514 160, 367 72,108 
1907/1,445.749 291,777 104 ,406 
1908 120,442 1 97,442 » 
1909 209 , 737 122,348 
1910 121,746 130,006 | 
122,792 -, 147,462 - 
153,313 /: 125,446 | 
1913 156,275 285,821 
1914 155,647 252 , 327 
381 ,032 167,474 
1916 1,011,232 241,553 
1$17 1,171,184 123,784 
1,044,905 224,801 
1,555,793 444,461 
2,142,464 1,649,370 
531,958 895,629 
1,123,950 703, 397 
1,664,156 1,082,163 
1924 1,540,744 1,083, 326 
1,703,097 1,357,167 
1,773,293 1,605,173 
1,670,878 (2) 447,068 
1,754,924 (2) 555,576 
1,850,706 | ..(2) 545,658 
1,538,171 2) 507,505 
14, 10,131 


2/ Figures for tripoli only. 
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From 1901 crude and ground feldspar at value of crude. 
were reported on a less certain basis and are not strictly comparable. 


§ 60,900 {3 16,00 
7,000 16,00: 


45,200 55, 30) 
50,000 78, 23 

,000 89 , 50 
68, 307 4,0 


844,568 |2,531,16 
1,057,595 |2,50£,€1: 
1,509, 339 2,451,13) 
1,315,654 | 2,056, 
1,607,101 
1,424,755 | 2,034)74 
1,418,975 | 2,656.05 
1,276,640 2,714 
1,066,636 1,740 of 

861,059 | 29s 

Before 1901 values, 


_ 


abrasives 


Several minerals and rocks are utilized for tieir abrasive qualities in 
various processes of grinding, pulverizing, or polishing, Tie chief members 
of tuis croup are emery, garnet, quartzose rocks used for tube-mill linings, 
millstones, or grinding pebbles; sandstones employed as grindstones, pulp- 
stones, oilstones, scythestones, and similar products; also diatomite, tripoli, 
and certain volcanic materials such as pumice and pumicite. The most important 
of them in 1880 were grindstones, pulpstones, millstones, and emery, the total 
value of wrich reached nearly three-quarters of a million dollars. as noted in 
following paragraphs many changes in utilization have accurred since that time. 
For quite a number of years the uses of diatomite and tripoli have been greatly 
enlarged, and so small a proportion of these products has been uséd as abra- 
sives thet their values have been eliminated from the abrasive totals which 
appear in Table 4. Sand is ‘an important abrasive with a recent production value 
approximately equal to that of all the otuer natural abrasives combined, but it 
is not included in Table 4, as the values of annual production have already been 
included in the totals for sand and gravel in Table 2, 


Emery and. corundum were important abrasives subsequent to 1881 when pro- 
duction was valued at $80,000 per year, A maximum production value of $275,000 
was reached in 1898, but this high figure is evidently due in part to an over-' 
estimate of value per ton. A noteviorthy decline began in 1903 when the output 
was valued at only $64,000. The stagnation rhich marked the industry from’tkat 
year until 1916 was due to three causes: (1) Oontinued large importations of 
emery from Naxos, Greece, (2) imvortation of a considerable tonnage of corundum 
from Canada, and (3) a rapidly increasing use of artificial abrasives. Silicon 
carbide. (e.g., "Carvorundum") is the Dest known member of this group. Produc. 
tion of this electric furnace product which amounted to only 100, 000 pounds in’ 
1894 had increased to 1,741,000 pounds in 1899, to 2,400,000 pounds in 1900 and 
to 7,030,000 pounds in 1904. During the World War period imports of emery were. 
greatly restricted, and domestic production attained a value of about $241,000" 
in 1917. The postwar decline was rapid, and, although competition from Canadian 
corundum has disappeared the gther two influences that were in effect prior to 
the war have continued in. .force. . Corundum production has ceased, and, since 
1924, domestic production of “emery has becoue almost insignificant. A minimum 
production value of only about $3, 600 Wa.s reached in 1926, 


Garnet, firet reported. in 1894, has grown to an industry producing abrasive 
grains valued at one-half to. nearly three-quarters of a million dollars per year. 
About SO per cent of the output. is used for manufactute of coated abrasive papers, 
ause for which it has withstood reascnably well the competition of artificial’ 
abrasives. annual production has ranged from 3, O00 to 8,000 tons’ per year. = 
Values varied from $100,000 to $200,000 per year until 1919 when a great’ in- 
crease took place, culminating in a maximum value of more than $700,000 in 1925, 
Thereafter the value has steadily declined to less than half that amount, 

Abrasive paper manufacture is the mainstay of the industry, and as garnet makes 
little headway for other abrasive uses, no increase in demand is anticipated. 
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The grindstone and pulpstone industry has shown little growth. The value 
of such products in 1880 was about $800,000, From 1886 to 1898 it ranged from 
$220,030 to about $400,000 ver year, and thereafter there was a gradual in- 
crease to a maximum of more than $1,870,000 in 1926. From that year produc- 
tion value has steadily decreased ta about $770,000 in 1930. The condition. 
shown by these figures would not, for some industries, be regarded as represent- 
ing an abnormally slor development, but in. view of the enormous growth in 
grinding processes since 1580, and the great expansion. in paper pulp manufac- 
ture, it is evident that artificial abrasives have displaced natural stones to 
& very great extent. future enlargement of the natural grindstone and pulp- — 
stone industry is ee aaah further. decline is, in fact, to be 
eRDecvets 3 ee Lies Sede . 

) oe 

Buhrstones and millstones qepeiiaperteat types of erineing eatinenes 50° 
years:azo. From 1880 to 1887 the annual: value of. sales varied from $100,000 - 
.to.$300;7,00C.. Decline began with invention’ of the roller mill. for grinding grain 
and ‘from tie late eishties production value has’ ranged from only $20,000 to 
$50,000 a year. The decline is due in part’ to the gradual.disappearance of the 
old master craftsmen who were sxilled in dressing tie: stones, and in part to the 
ate oat oF more eeeTceeee processes of ‘grinding = ean paint, and minerals, 


| eared preduetion of exindiee wevbise aaa cavemttT Linings varies from 
3,000 to 6,000 tons valued at: $30,000 to $90,000. This’ small industry has some 
promise of ; prowth, Imported French and pea area’ Sere most pebble-mill 
heeds. , : F = _ e a? oy TE on one : 

: Pumice and: sunelee are atwed eeincipalry as: aprdives: ‘in the. menutee nies 
of cleansing powders and scouring soaps. Production was first recorded in 1902 
with a' value of output for that year of $2,750, Expansion to-a value of nearly 
$17,000 was. reported in 1906, and thereafter, with a few exceptional fluctua- ° 
tions, Zrowth has been. uniform and rapid, attaining a maxitum:-of $353,000 in. 
1929. Pumice suffers little from competition with artificial abrasives, and 
therefore its production has shown a ore. more fa acs and. consistent: as 
that oe most natural or aeavere ar : re a ee ee 

ae ee eet : 

Silica sand has lone: pedi aided: for. cutting. and ree on in ie 
stone industries, where it is: emloyed in thesaving: process and also.in : 
rubbing stone surfaces to size and to the desired: smoothness, . It. is also used. 
for sandblasting. As previously noted the annual values of abrasive sand are 
-not included in the abrasive: column: of Tetle 4 but: are included.in the. sand and 
. gravel totals as given in Table 2... Statistics: dating from 1911, however,:. stow 
' sales of 600,000 to: over:1,0°0,000 tons per year until 1922,:and ‘thereafter . 
1,400,000 to: 1,860,000 tons per' year until.1930 when sales fell to about -.- 
1,100,000 tons. Values ranged. from'50 cents:to a little over.$l a.ton prior 
to 1918, and subsequent.to thati date they varied from $1.30. to.$1.80:per ton. 
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It may be observed, therefore, that sand ag bead ‘used in substantial 
amounts for many years, and that no noterorthy increase in its use is recorded. 
Some of the industries using abrasive sand Lave grown greatly durin; the past 
20 years, but their abrasive needs, as in several otuer instances recorded pre- 
viously, uave been supplied to. a large extent by artificial products. however, 
silica sand is a satisfactory abrasive for many applications, and its low price 
will justify its continued use. Therefore a well-sustained production witn 
moderate expansion” Ys to be expected. 


as shovm in Table 4, natural abrasives as a group, exclusive of abrasive 
sand, attained their maximum production value of $2,963,696 in 1926, and tiere- 
after the value has steadily declined. On the other hand, artificial abrasives, 
notably those of the silicon carbide and aluminum oxide types, have rapidly in- 
creased in use, particularly under the stimulus of World War conditions. ‘The 
maximum value of more than $10,800,000 attained in 1929 indicates how exten- 
sively electrical. furnace products have invaded the field formerly occupied by 
natural rocks and minerals.. Probably no nonmetallic minerals show less promise 
of future. growth and development in use than the group of natural abrasives. 


Asbestos 


The use of asbestos dates far back in ancient history. Pliny referred to 
it under tue name amiantus, stating tnat is was used for winding sheets, table 
cloths, end other fabrica. Asbestos paper was known nearly 200 years ago. 
Pontoppidian, Bishop of Bergen, in his Natural History of Norway, published in 
1750, refers to paper made from asbestos found in the parish of Waldens. he 
stated thet the paper did not burn when thrown in tie fire, but tae writing on 
it totally disappeared. This indicates that the primary object was to obtain . 
an incombus'tible writing paver. Many experiments vere conducted with mixtures: 
of asbestos and combustible material, Some. papers. thus mede would burn but 
would leave a white residue which retained its shape and vreserved the written — 
characters. All efforts directed toward development of a suitable writing 
paper were evidently unsuccessful. Other. early uses. of asbestos paper were 
for: ornamental wall paver and carpet linings. 


Asbestos paper is now a very important product, but its present uses as 
a fireproofing and heat-insulating material were not contemplated by. the 
pioneer investigators, It was first made in America at Waltiiam, Mass., in 
1876. Its value for heat insulation was speedily recoznized, and the industry . 
grew rapidly. at present a number of large factories make in all more papcetye 
paper in a day ee was made in an entire year 25 years ago. ; 


Italy was the cradle of the asvestos industry. The deposits of tue Alps 
were exploited between 1860 and 1880 for rope packings and heat-insulating . 
board, but mich difficulty was encountered in’ devising suitable machinery for 
its fabrication into spun products. Canadian asbestos discovered near Thetford 
Mines in the Province of Quebec about 1860 was found. to be much easier to 
fabricate than the Italian product, 


664 a 27 


Google 


I.f. 6687 


: The spinning and weaving of asbestos for textile manufacture began in 
America more than 50 years ago. ‘he’ early products were chiefly fireproof 
garments such as coats, s.oes, gloves, and ielmets. Disastrous theatre fires 
led to tne use of asbestos curtains, but it was not until the advent of the 
- automobile that asbestos fabrics were produced in quantity. Asbestos brake © 
linings for automobiles were first made in England in;1896, but 1906: seems to 
be the earliest date that asbestos was used for brake bands ‘in the United 
States. Asbestos mill board, wall board, corrugated shesting, | and other build- 
ing materials are all products of the last 15 or 20 years. | 


The United States is the leading country in the world for. manufacture of 
asbestos products. The extent and growth of asbestos product industries are 
shown in Table 5, cowpiled from Bureau.of the Census figures. “(The high 
eens of 1519 was due to war stimlation. ke _ | 


‘Table. ee - Asbestos products. in the United States <* 
- Year. Number of establishments Value of products — 


1514 181 $17,026,173 
1919 215 64,502 , 336 
1621 | 197 42,142,897 
1823 - — 198 69,811,681 
1925 ee, 222 00~CO : 80,144,936 
1$27 _— 221 © : | °87,200,889 
129 ae 8 | ___101,597,171 


Although the asbestos namifacturing industries: of the ‘United States are of 
great: importance, domestic sources of raw material have never provided. more 
than a small. fraction of the requirements. In 1880 a production of 150 tons 
was divided. between Georgia, South Carolina,,: Maryland,. and New York. In 1882 
production had reached 1,200 tons but declined greatly in 1885 and: for. several 
years following because of increased importations from Canada, from 1890 to 
1894:°a small production was confined to the Western States, and from 1895 to 
1901 fiber was obtained at widely scattered points both in the East and West. 
Practically the entire production ‘prior to 1905 was amphibole, which Magra 
peer encore oe cenents and paints, 


‘The Ghryentile, deposits near Eden, vt. eoeei ced first attention in 1900, 
and those of Arizona in 1903, but no-production of chrysotile worthy of men- 
tion was recorded prior to 1905. Vermont attained. some. prominence in 1908 and 
1909, and became the chief producer in 1911 and 1912; thereafter production 
almost ceased but again attained somé importance in 1929 and +1930. mae 


r: As ae in . Table 4, production:has fluctuated greatly and has never Ween 
| laa a: ‘The maximum quantity for any one year, 7,604 tons produced in 1911, 


-¢onsisted. chiefly of the relatively’low-priced short-fiber chrysotile of: 


Vermont. A maximum value of over $678,000 was attained in 1920 when high-grade 
soinning fiber from arizona was sold: at. aaa big: prone 
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Several factors have contributed to retardation of the domestic industry. 

First, no available supplies of high-grade spinning fiber have been developed. 
except in Arizona, and the Arizona deposits aré seriously handicanped by their 
remoteness from principal markets. Second, while deposits of short-fiber | 
chrysotile end nonspinning amphibole are available in many localities, they 
mst comete with the abundant supplies of short fiber shipped from the exten- 
sive mines. in Quebec, Canada, Tne enormous asbestos product manufacturing in- 
dustries of the. United States have no difficulty in obtaining, duty free, ample 
supplies of all, types of fiber from foreign sources. 


Canada was the first active competitor. From an aluwost insignificant 
imortation valued at $18 obtained from tuat country in 1873, imports had in- 
creased to $69,000 in 1885 and to $353,000 in 1891, They passed the $1,000,000 
point in 1606, attained a value of $4,000,000 in 1917, and reached a maximum of 
over $11,000,000 in 1929, Russia was a source of supply of some imoortance 
orior ta the World War, and has again become an important source since 1925, 

Tae Union of South Africa recorded a small production beginnin.: about 1900, 
Foich increased to 1,200 tons in 1908. Rhodesia joined the vroducin.: countries 
in -1908 vith an output of 55 tons, African competition was first felt about 
1916 when nore than 1,000 tons of soinning fiber vere imported, either directly 
from ports of the Union of Sovth africa or throvgh ingland. This amount wes 
nearly dovbled the following year, and was supvlemented by an imvortetion of 
nearly 500 tons from Rhodesia. Growth of the Rhodesian industry was phenomenel, 
and fiber from this source has dominated the trans-Atlantic trade. Imvorts 
originating in ‘africa have ranged since 1916 from 2,500 to 6,000 tons ver year 
mith a masioum of 8,400 tons in 1929, ivhile this tonnage.is relatively small 
compared with the 20,000 to 250,000 tons obtained each year from Canada, | 
Practically all of the african fiber is of the higher-priced spinnin: srades. 


It way be said, therefore, that Canada dominated the american asbestos 
market from 1880 ‘until 1915, From that year until 1926 Canada and Africa have 
' 0€6n keen cometitors for United Stetes: trade, and from 1926 a three-cornered 
. Contest for that market has been waged by Canada, Africa, and Russia. Canada 
ther vs dominated the suort-fiber market. It is not surprising, therefore, 

tae domestic asbestos-mining industry has not prospered. 


Barite 
rodent e-PBS first mined in Virginia about 1645 and in Missouri about 1860. 
i Ction on 9 commercizl scaélebegan in Kentucky about 1903, in Alabama about 


+ Gnd in Georgia and Nevada about 1907. 

eee oe and chemically “inert ‘material found early use as an adulterant, 
ite use rf \ became unpopular,’ and laws were passed in sowe countries forbidding 
In this . foods, ~ It was first used as @ paint pigment in america avout 1850. 

: adulterant “* of application it tas for many years regarded simply as an 

| Tag ae Of white lead. Trroughout its early history, therefore, the mineral 
Doman frommed upon, and its-progress was retarded by the handicap of 
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During later years scientific investigation of the properties of barite 
proved it..to be a legitimate. paint. ingredient: having advantageous: qualities 
for certain important uses. ‘TLereafter the ability. of the mineral to face 
competition on its inherent.-merits;,..rather than'as a substitute to be used 
more or;less-secretly in the: place. of .a::more.expensive..component, led to much 
wider.use.; ‘Its peers Eee: of agama has space peer in the aa 
EEG EY Boe ae a ae a 


ee aner ton in 1880 was eaiued ae $80, 000.. oe ganeeed the saree tie: = 
tonnage increased gradually, but as the price steadily declined there. was 
little growth in value of output prior to 1898. Prices recovered in 1898 
and:were moderately well sustained during Suceererne canes ‘Volume of pro- 
ameuren also increased ees : Pe ee ae 


a2 iparite was uged pearly as & pigment in mixed Saintes ani as ‘a pase: Pa 

Papas gee tere of -lake pigments. About: 1909 ‘lithopone, a mixture of ‘zinc: 
sulphide and barium sulphate, iattained somé prominence 4s a paint material, 
and it has become of very areas pau, comtnatiné une ere field of 
mune eeeecns S| at - oat: yeh yee Ae ee. oe 

: ; i ae : -{ a, a .f! { i 

germany dig ie chief ee source. oF. crs and : ier ea eebis that: 

country have rid a decided influence on the domestic industry. For several — 
years prior tc the hurld War imports ranged from 20,000 to 35,000. tons a year, 
or from 25 to &0 per cent of :domestic production. With the -beginning of '— 
- hostilities in 1914 imports dropped rapidly, and they practically :ceased. in. 
1916 and 1917. at-the same time demands for the mineral increased notably;. 
United States production doubled in quantity from 1914 to 19.5, ard it again 
mgre. tnaan doubled from 1915 to 1916. .As .may.be noted from Table 4, the Gaius 
increased even more rapidly. because of ‘mounting :‘prices. , Production value 
attained its maximum of over $2,000,000-in-1920, even though imports were: 
menue’ at eynOee prenves vosunce 
Be Tae aiicae. a eecutli of the ies een “1914 was due to a meh wider : 
use of lithopone in paints and to a creat expansion in manufacture of barium. 
chemicals. . Frior to the World war the principal requirements of such chemicals 
were supplied by imports, but laci; of ‘sufficient quantities from foreign sources 
between 1914 and 1920 led to the development of. important barium chemical in-— 
dustries in the United States. Txese industries Lave been maintained and have 
increased in importance even though faced: with a great volume of competing 
oo the ae he of which was resumed in aes 


Sis deetoue to 67 per cent of. the anita eeasuiied in the United States - 
during recent years has been used for lithopone: manufacture. Ground banite.. \ 
used as a white pigment, filler, and inert base, has been an imoortant vroduct 
from early :deys. and hag recently consumed ‘from 18 to 2& per cent of the total] 
tarite produced. Barium ciemical manufacthre,: nurtured by war necessities, .-'~ 
has advanced from..a small industry in 1915 .to one of considerable magnitude oo 
In oe for bas pail eae WAG amount. of ‘barite seer for manufacture of | 

. py Se BO se SO ee gS aa FES FRR CBee a ge! Paes ae | 
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chemicals (nearly 24 per cent of the total) exceeded tie amount used for manu— 
facture of ground rroducts, 


- Missouri and Georgia have been the leading producing States for inany years 
with Tennessee ‘standing third. California has attained some importance sine 
1926. | tS , | 


Foreign supplies have had a marked influence on regional development of 
the domestic industry. Before the World war tie eastern devosits in Georgia 
and Tennessee could not compete with the low-priced German berite, and produc- 
tion in these States was small. then foreign supplies were cut off ia 1916 
the eastern industry flourished and dominated production for several years. 
From 1926 large imports again papeeenen eastern peomeee ne and Missouri be- 
came the ronnee State. 


Diaton! te and Tripoli .. 


Diatomite (atatoieecous earth, or infusorial: ee is a fine-grained, 
more or less loosely consolidated, light-weizht material congisting principally 
of hydrous silica, The minute ;rains are remains of aquatic plants mown eas 
diatoms, Tripoli: consiste of £inle-grained siliceous material which has resulted 
from the leaching of siliceous limestones or calcareous cherts. Under a micro- 
scope tne orgeric structure of diatomite is plainly seen, whe te tripoli skovrs 
no organic structure. 


Diatomite ana trivoli have been considered together in statistical compila- 
tions, partly because for many years the terms were synonymous, materials of 
coth kinds being considered as a single prodsct. It vas not until 1908 that 
the terms were defined as in the preceding paragraph, although the inherent 
differences in the materials had been recognized long before that time. An- 
other reason for considering them together is the similarity in tneir uses, 


In statistical reports diatomite and tripoli have been grouped with abra- 
Sives becangce thelr primary uses vere for the manufacture of polishing materials, — 
abrasive soaps, and scou-ing powders. Cnly a small part of present production 
of these minerals is used for abrasive manufacture, but they are still included 
in that group simply because tieir other uses as fillers, filter stones, foundry 
facings, Leat insulation, concrete admisture and fireproofing compounds are so 
diverse tnat no zeerces eum heading can be employed. 


As way be noted from Table 4, value of production fluctuated greatly. 
Tris is due in part to changes from year to year in the extent to which the 
mine products are manufactured or prepared before they are marketed. Fliuctua- 
tions were also occasioned by tae mining in certain years of enovgh material 
to satisfy sales requirements of several ensuing years. 
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As & substantial part of the diatomite and tripoli produced enters trade 
first in ground form or otnerwise prepared, the values given.are, for most.. 
years, considerably higher than the values of the crude “minerals. 


_.. For many. years the figures for tripoli and diatomite were not. separated. 
From general statements and occasional figures it appears that diatomite was. 
the chief product until about 1892, Thereafter tripoli was foremost in volume 
of output until 1919, wien diatomite again took the lead. ee peerce 
available since 19]3 are shown in Table 6, 


| “gable 6,-  Diatomite and tripoli ‘sold in ‘the United 
a —-Biates, 4814, to. AE IOs in Sherk. tons 7 


mes we 


af Pigures nen Eecondcd: 


ct It may be observed by comparing figures in Table, 6. with: those. prere in 
“Table 4 ‘that. While volume of. production increased only 50, per cent from 1919. 
to 1920: the: value. increased nearly. fourfold,. reaching the highest “figure on” 
.Fecord up. to.1927, : This. condition, reflects. the ee ee ene high, prices that 
characterized. the year 1920, Ste a ny 7 


=. mo. 
~~ SP 


varyland was the chief ‘producer ona ee 1883. tie cutoat being — 
used principally. for manufacture,of a.pglishing powder sold under the. trade 
names “Electro-silicon" and "F] dorado polish." From that date to 1900 . 
diatomite was ‘produced, in. New Hampshire, Connecticut, .Massachusetts,. New . 
Jersey, Virginia, . Georgia, Alabama, Nevada, ; and California, but the output. 
was small as the uses were quite limited... es was employed principall;. as an _ 
abrasive and as an absorbent for ea eean in the manufacture of dynami te. 
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Tae latter use has become of little importance, and the popularity of synthetic 
poliscing powders has vrevented any material growth in production of natural 
abrasives. The heat insulating properties of diatomite were early recoznized, 
and its uses for boiler, pipe, and furnace coverings have greatly increased, 
Other uses as in fireproof building materiels, plasters, fillers, and as a 
filtering medium were gradually developed. The famous deposits at Lompoc, 
Calif., first came into prominence in 1902, and in 1904 California became the 
leading producer. The purity of the Lompoc material, and its availability in 
either block or powdered form encouraged intensive development, and from the 
year 1907, California dominated the industry. Filter blocks and insulating 
brick cut from the more firmly consolidated ledges were added to the variety 
of products, and filtration uses were greatly enlarged. — 


A woverosthy wont in ‘ie idietoxy of diatomite preductien was the sudden 
expansion wnen the output leaped from 2,965 tons in 1918 to 42,642 tons in 
1919, This.was duein part to-1 ta oxtencive use for filtration and insulation, 
and in part to the general overstinmmlation of industry that c.lminated in the 
high peak of 1920... It is significant, hovever, that the wide use established 
in 1919 has been maintained and increased, more than double the amount being 
sold in 1926 than was sold in 1919. ‘The industry has been so largely in the 
hands of one company that definite es eupsedvent to 1926 are Unavas tele. 


Tne tripoli industry was of small importance until feceioonent: of the 
deposits at Seneca, lio. They were first worked.in 1887, and attained inmort- 
ance in 1892, furnis .ing material for filter blocks and for soaps and polishes. 
In late> years the lsrser vart of the Missouri output was used for fillers, 
foundry facings, and .a glass ard pottery. Tripoli from Tams, fIll., entered 
the field about 1°07, and from Oklahoma in 1°le, From tuat time until 1919 
tripoli production far exceeded that of dlatomite. The industry has experienced 
moderate growth since that date, although at‘a. lower level. than diatomite. | 
From 1913, the first year for which figures are available by States, until 
1922, Illinois produced about 60 per cent of the total output of the United: 
States. Thereafter the proporticn gradually decreased.to about 34 ver cent in 
1929, The cuief producing Statcs in 1930 were Illinois, Missouri, and Oklahoma, 
vith smaller vroduction from Arkansas, Tennéssee, and Georgia. The so-called 
"rottenstone," a more earthy giliceous cee abtained in Lycoming County, Fa., 
is included with tripoli. | 


Feldspar 


Partly kaolinized feldspar, according to some early records, was mined by 
the Indians in North Carolina and shipped to England for pottery manufacture 
as early as 1744. Statistical records are available from the year 1880, but 
commercial production began at least 15 years prior to that time, for a flint 
and feldspar grinding mill was built at Trenton, N.J., in 1865, In 1883 six 
States produced a total of 14,100 tons, all of which was used in pottery ex-— 
cept a small quantity of. high-grade material: from Delavare used in the manvu- 
facture of artificial teeth. Production was first recorded. in Canada in 1890, 
in which year 700 tons were shipped. 
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In 1891 production in tne United States was only 10,000 tons, end it was 
reported tiet deposits rere scarce and that new discoveries were greatly needed. 
Eow assiduously our resources have been developed is evidenced by tise fact tret 
no difficulty is now Sa erences in shee tans: more tuan 20,000 tons Roe ae 


The year 1697 was Guaeecveviced: by a trend toverd ere output by 
fewer Companies, about tuis: time the use-of feldspar in scouring soaps, wood. 
fillers, and es a gless coustituent Lad attained sowe prominence. aAs may be_- 
observed in Table 4, production value increased alwost sevenfold frou 1898 to. 
1899. Tne figures are orovably not a true measure of grovth, becarse tomage 
simply dowbled in that period (13,440 tons in 1898 and 27,202 tons in 1899). 
It is probable tuat mach of tie value for the latter year was tuat of ;round 
spar. Prior to 1901 figures for value of production ate ‘incertain and conflict-—_ 
ing, but from that year tnuey, are much more dependable becavse dovble counting 
has been evoided and the value of spar entering trade in ground form, is cal- 
culated on the basis of PECveres ne: PENCSE for crude spar. 


From 1S01 grovth of the industry W2.s rapid, production in 1903 reaching 
41,89t°tons and in 1911, 92,700 tons. .There was a 30 per cent decline in 
production in 1918 as commared with 1917 because pottery wanufacture, not being 
regarded as essential during the war period, was at a very low ebb, Eowever, 
the decline in quantity was compensated to some extent by higher prices. Fro-_ 
duction declined further during the following three years, but prices continued 
to rise. The i¢20 boom in business overstimlated the production of feldspar, 
and the depression which follored resulted in @ creat shrinkage in demand at a 
time when stocks accumlated curing the boom were excessive. Since 1923 annual 
production has averaged about 200,0v0 tons, The year 1925 was noteworthy be- 
cause’ of 2 merging. of companies. and of: an: pci eens cooperation between pro-. 
ducers and users. . 


Beginning avout 1920 mii Bennie ererree s0 errr th at an acute 
situation res reached in 1929, wnen it was estimated that the mills .tnuen in 
operation were capable of jrinding at least tvice tiie normal annual amownt con- 
sumed. In 1931 production - of around. spar amounted to only about 39° per cent | 
of total grinding a ay ; : 


‘The United ‘Stetes oe be coner: an: Aneveauiiee important factor in sorte 
production. In -1912, of tie total production of all the leading countries tie 
United States produced 38 per cent, Norway 19, Sweden 17, Italy 17, Canada 6, 
and Germany 3. In 192S United States production had increased to 61 per cent 
of the total, while Sweden produced 12 per cent, Canada ll, Norway 8, France 4, 
Italy 2, and Germany 2. , 


Production has been centered chiefly in the Appalachian district of. 
eastern United States. Connecticut -was ‘tiie principal | producer in 1883 end for 
a number of years thereafter. : Fennsylivania stood Second, and other oroducers . 
were Maine, bessachusetts, Delaware, and-Kew York; | Maryland was first recorded - 
as a producer in 1896..: Pennsylvania todk the léad in output in 1900. i soreae ’ 
and Minnesota were added to the list of producers in 1907, California in 1¢0¢ 
North Carolina in 1911, Vermont: in 1912, and eeerere: i 1916. 
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In 1515 Kew Jersey and Ohio attained vrominence, not as prod:cin.; Stetes, 
but because feldsper grinding had attained importance in the notable ceramic 
centers of Trenton, N.J., and rast Liverpool, Unio. 


The most remarkable geograpuical change in the-industry ras the rapid 
erovth in North Carolina. While not recorded in. the list of producers until 
1S11, tue State reacned first rank in 1916, By 1521 it dominated tue industry, 
and subsequently ‘lias produced from 40 to more then oO per cent of the entire 
United States supply. Since iiorth Carolina became tie lezding producer it; 
has yielded its supremacy for only one yeer, to Maine in 1920, 


‘Arizona first began production in 1923 and South Dekota in 1925, the 
latter State attaining considerable imoortance in 1928. In that year North: 
Carolina became the leading feldspar grinding State, although its first grind- 
ing mill was erected only in 1922. 


Tae early mining of feldspar was in small irregular oven pits along 
veguatite dikes. -First reference to underground mining was in 1907 when the 
worxings at Pomeroy, Fa., “ere briefly described. Otner underground overations 
folloved, some of which were extensive, Loading by hand methods is almost in- 
veriably enmloyed, altaough in.one open-pit quarry in north Carolina, pover-. 
snovel loading vas. introduced in 1¢92S. 

pvOlution in milling vas slow until recent years, In the first wills 
hand-sorted spar was ground with bunorstones and pulverized in batch bill mills 
using flint grinding pebbles. ‘ Tue first coarse grinding vas done witu "chaser 
mills" which consisted of pairs of stone wheels about 6 feet in diameter 
running in a circule. trick with a stone flaar. Such equipment is still used 
in a few mills, In 1907 a long step vis made in tecunigue by. tae introduction 
in one Connecticut mill of a gyratory crusher, steel crushing rolls, and con- 
tinuous-feed tube mills. Tie greatest advances in milling have been made since 
1525 by the introduction of air-srept tube mills, comoressed-air conveyance of 
ground spar, imoroved vibratory screens and air separators, magnetic separators 
to remove impurities, and better control of bota composition and grain size, 


Tue first movenent tovard standard specifications was noted in 1906 wri.en 
feldspar was classified as iio. 1, Wo. 2, andio. 3. hovever, little prosress 
in grading res made for many years. ivany consumers designated tie ikind of spar 
tuey Gesired simply by its geographic source - as, for example, laine spar or 
Connecticut spar. In 1922 serious efforts were made toward selection of spar 
by cneaical composition and definitely limited content of impurities. Tis 
movement gained impetus in succeeding years, end in 19<8 a long stride was 
mde tovard technical control of quality by means of cerefvl chemical analysis, 
by segregation of varieties according to composition, and by blending to obtain 
a product of desired composition. Tire movement toward improved and aevendable 
mality cvlminated in 1¢29 in conferences between >roducers, grinders, consum- 
ers, and technical advisors at wuich a new classification of feldsnars vas 
asreed upon. | 
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Tae eeu of tne feldspar industry is to $e attributed mainly to in- 
crease in cerasiic wanufacture, for its cuief use hag always been in tuais 
field. In 1896 it wes Ciscovered that alumina vas.a valuable constituent of 
glass, and as feldspar contains otuer edvantageous constituents - namely, the 
alkalies, soda, and potash - a new and importent market was opened uv. In 
1907 feldsvar was first used in any considerable quantity as a binder: in abra- 
sive wheels. Between 1900 and 1910 granuler feldspar was used much more exten- 
sively for poultry’grit and roofing granules than: it is to-day. In’ 1919 about 
20 per cent’ of the’ total production was so used, whereas in-1930 the amount was 
less tnan 4 ver cent.  Euch interest has been manifested at various times in 
feldspar as a source of notosh, but none of the numerous processes invented has 
ever attained comercial importance. Its use in scouring soaps and other abra- 
sives was important as early as 1506; a devosit in minuesota was mined e:clu-. 
sively for this purpese fcr several years subsequent to that date. A small 
quantity of high-grade "cental" spar has been ysed since 1883 for manufacture 
of artificial teeth. 


Tue proportions or feldspar copied to various uses. in isis, and 1930 are 
contrasted in Tadle ce | | ae Bg 2 ; je | oa 


és 


Table 7.- Sales of 4 elds ar by Mises fh ae 
a a ee ee 


Uses . , ee ee ; 
Ceramics - Pn ee ee | 57 
Gless industries GsSeeseereccesssse- Po. u L: | 30 
Scouring soaps’ and abrasives ...... J). 4 or)! | a 
Binder for abrasive wheels ........ -| 000 = 5' | 2 
Poultry grit, roofing stucco, and — a eX GS | 
_other ininor uses .....sseerceeeee tt, 100 pee 4 


ae 


Hluarepar 


Fidseapen occurs in many ‘States, - but Gege are few eases where it is | 
found in sufficient quantity or in favorable location for coumercial develop- | 
ment. Tie mining of fluorspar annarently began at. Trumbull, Conn., in 1837, 
when @. stiuall amount was sold at $60 a ton for.use in smelting copper ores. It 
was first.mined at Rosiclare, 11l., in 1842, but there were no shipments of. 
commercial ° ‘significance from that. locality. before 1870, Shipments’ were first 
made in Kentucky about. 1871, but rere ofismwall inmortance prior to 1896. Thus 
the industry nes consistently maintained tue Caruana arte e district as a 
center of” ‘chief ee ae ie a 7 


ee = ante 


: . 
3 % 


ev ee 


1880 to. 1888, ‘but: ‘with tne growing ee erecitiion of. the. ‘valtie of. the titheral in 
metallurgy, together with the great exoansion in. steel production, it increased 
rapidly from that date, reaching 48,000 tons in 1902 and more than 57,000 tons 
in 1905. Tl.e years 1910, 1911, and 1$1le were marked by a great increase in 
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production, which attained a volume of more than 116,000 tons in the latter 
year. War demands led to a phencmenal output of nearly 260,000 tons in the 
peak year, 1918. Except for two low points, 1921 when production reached only 
about 35,000 tons and 1931 when it drovpec. to about 53,000 tons, production 
since the World War Las ranged from 112,000 to 146, O00 tons per year. Values 
from year to year are siiown in Table 4, 


Prices have followed in a general way the curve of production. Annual 
average values ranged from 44 to $8 a ton from 1880 to 1916; war conditions 
forced them to a peak of $25.50 a ton in 1918; and since the war prices nave 
ranged between a and $20 a ton. - 


xcept for a small production in Kentucky in 1886 and 1887 Illinois was 
the sole producing State of any consequence until 1896, in which year mines 
vere developed at Marion, Ky. Kentucky was the ciief producer from 1898 until 
1905, woen Illinois again took the lead and maintained it except in 1921 and 
from 1926 to 1929, during which years Kentucky again headed the list. These 
two States heve together produced a very large percentage of total supplies. 
Of the other States, Colorado has been a steady vroducer since 1905, providing 
from a few hundred tons:a year to a maximum of 38,000 tons in 1918, Wew Mexico 
began production in 1909 and has been a fairly consistent producer, furnishing 
1,000 to 6,0CO tons a year for most years since that date. Wew Hampshire pro- 
vided a small.supply from 1911 to 1923, Arizona, ivevada, Tennessee, Utah, and 
washington Lave been small producers at irregular. periods. Some concern has 
been felt at times regarding future reserves, but it, seems probable tnat mines 
now or recently in operation can sunply all reasonable demands for many years, 
although at an increasing cost. ea 


Importations have always exerted a marked influence on the domestic fluor- 
spar industry, for they have competed effectively with Illinois-Eentucky products 
on the Atlantic coast and have practically fixed prices as far west as 
Fittsburgh., By 1908 impcrts had atta’.:e1i a volume of about 20,000 tons a year, 
and a duty of $3 a long ton was imposed in August, 1909. Tiie tariff had no 
visible effect on imports, which increased to over 42,000 in 1910 and continued 
at a level exceeding 20,000 a year until 1913, when the duty was reduced to 
$1.50 a ton. In 1922 it was increased to $5.60 a ton, and, curiously enough, 
during tne year following tiis increase, imports expanded to more than 42,000 
tons. England was the chief source of foreign supply until 1927, when Germany 
took tne lead. In 1928 the duty was advanced from $5.60 to $8.40 a long ton 
for material containing not more than 93 per cent calcium fluoride, and under 
the tariff act of June 18, 1930, this rate was extended with respect to fluor- 
spar conteining not more than 97 per cent calcium fluoride, During the years 
following 1926, Germany, France, Spain, and the Union of South africa assumed 
increasing importance as sources of supply, and imports from these countries 
competed keenly with the domestic product. 
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Tae iineral cryolite is in. tinetely associeted with: ‘tie fluorsoar industry 
because ture .twa iminerals are. enoloyed in much the séme- way arié because fluor- 
spar is used in the mamifacture of artificial eryolite. . Jie natural mineral 
is avvarently preferred for certain uses and Has” ‘been iniported from Greenlanca 
for a sreet many years in amounts ranging usually ; from é » 000 to 3 5,900 long tons 
a year, 


The earliest use of ‘fluoréoer,- except ‘pospibly ‘for ornamental purposes, 
vas in the metallurgical | industries; Azricola noted its use as a flux in 1529, 
The use of fluorspar as an ingredient in opaqiie™ ‘glass and enamel and for the 
manufacture of hydrofluoric acid and other chamicals has’ been important almost 
from tne beginning or ti.e industry. Until about 1898 the greater part of the 
production was apparentl, used for apeque. glass. manufacture, but’ subsequently 
metallurgical. uses. pusdoiinnsed. . The earliest metallurgical uses vere in | 
foundry vork aud in the susiting. and refining of fonferrous ores and metals. 
Its use in open-hearth steel making. yas first” ‘mentioned about 1903, but with - 
rapid: grovtn-in that process sucii us¢ ‘epeedily became dominant and has for 
inany years consumed from 75 to 65 per cent of tie. entire: supply. Since the’ 
perioc.. When tue open-hearth steel furnace attained its fall development there 
have. been fluctuations. ain the relative amounts of fluorsper used’ for. brig 
purposes from year to. Year but certain. definite trends are evident. 6f 
prime. importance, is- a ore dual decrease in’ the number” of pounds. of. fluorspar’' 
used. per, ton, 4 : steel nanuractured by: the open-hearth process. Increasing use 
‘in. tne chet pel, industries and decreasing use in foundries are likewise note- 
worthy «. It de. difficult, if. not impossible, to find satisfactory substitutes 
for fluorsper for most of its uses; therefore an adequate supply, either 
domestic or imocrted, is to be beeperced as essential to industry. a 


~ 
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Table 8.— Froduction value of cer 


tain minor nonmetallic minerals, 1380 to 1931 
(Recent annual production less than $10,000,000) 


Year| Fuller's earth| Graphite|agnesite Erude] ica  [Fotasu salts [falc 


\TSneet mica to 


4,309,723 
4,326,705 
3,055,570 


¢/ Figures for c 
i) Figures for talc only, 

rigures for amorphous grapllite only. 
‘/ Bureau of Mines not at liberty to publisk figures for gravrite in 1$31. 


- 35 - 


(64) 


1892, 


§ 49,800 
30,000 


1,167 ,8'79 
1,024,254) 
"778, 857| 


“| 626,202! -- 


96 ,524| 


‘2/ 85,242) 


190 , 924 
87,510! 
96,361 

219, 342 

232,°71 

297,093} 


+: 310,891 


4/ 20,525! 
(5) 3 
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soy : 


124,223 
274,491 


_ 1,393,693 


2,£99,818 
1,822,601 
1,248,415 
2,748,150 

510,177 


B71, 745° 
1,103,700 © 


1,041, 300 
'1 432,700 
1,200,830 
1,090,550 
1,098,530 
1,500,0u0 
1,033,130 

459,239 


¥ 


74, 658° 


. 


$127,825 


? 


07,925 
280 029 
330854 

vo, 804 
331,856 
456,060 
329,956 
428 , 769 
094,391 
BNE , 782 
764,920 


541,651. 
713,989 


175,362 
308 , 346 


— 440,875 | 


299,277 


404,222 


286 ,407 


Pprrrtrt!ettreret)_et trertrrrvr)rttet’ te tetrreret 


yp 342,000 
4,242,730 


13,980,577 
15,839,618 
11,271,269 


7,463, 026 


447,859 | 


463,512 
784,671 
' 842,618 
1,204 ,024 
1,083,064 


211,245! 3,086,955 


Sheet and scrap beginning 1893, 
stalline graphite only. 
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& soanstone 
% 121,495 


3,035,449 


Fuller's Earth ~~ 


_ Fuller's earth is a claylike sutstance named from its ability to ahsorb 
grease and oil from clotn and wool, properties wiich vere knorn in tue Middle 
Aves. For many years sisall imports were obtained from England to setisfy the 
limited needs of the United States, In tnis country the ‘first State to pro- 
duce fuller's earth vas .rkansas, which had a small output in 1891. With tke 
discovery of the e::tensive Florida devosits in 1893 doxegtic production in- 
creased rapidly for e fev years, going srom-6,900 tons in-1895 to 17,000 tons 
in 1897. From 18°9 to 1:02 » inclusive, growth of tue industry was slov because 
imsdrted English earths es Lost ‘in price arid of high quality. From 1503 tie 
wider use of petroleum demanded ‘repidly increasing quantities af fuller's earth. 
Production grew from 20,200 tong: in 1903 to over 40,000. tons in 1911, and the 
increase in output wes accelerated with the stimmlation of.*ar demands until it 
exceéded 84,000 tons in 1518; 106,000 tons in‘l919, and t2é, 000 tons in 1920. 
Wnile many mineral eonmods fics attained their maximum productidn in 1920, 
fuller's earth reeched its peak. in (1930, the output of ‘that year ex: -cegding 
335,000 tons. The reeson again is'to ve found in the enormous grovth.of the 
retroleum industry. « drop of 14 per cent -tn tonnage in-193l represents the 
most serious decline since 1921; Certain ventonites and other clays differing 
in character from ordinary fuller's earth out coming into use in the same way 
assumed considerable importance subsequent’ to 1927 en: have NBEECTOLS been in- 
causes iy Pate statistics since tant year a 


: the ‘value of production seas in Table 8. follored ‘in general the volume 
of output, but with two noteble exceptions. Value attained in 1920 a higher 
peak: than tonncge, because prices of fuller'!s earth in common with other 
products were abnormally high that year. Tre second divergence was from 1928 
to 1930-vwhen t..e price per ton declined wnike volume reached a high level -- a 
condi tion BDProe: caing "profitless prosverity-! a Baia ay 

Fiddler's eerth’ productién has been stocuinedtiy. a southern ren 
Alexandér, ark., where a -ginall axcount ves obtained for oil refining in 1851, is 
claimed as the locality vhKere the eartk vas’ first produced in the United States 
Bat’ production in vélumé originated at & incy , Fla., where large dcenosits were 
discovered in 1893, Florida was the leacing producer until 1924, when Georgia, 
wnich hac been an iicvortant vroducer since™1907, took the lead. Tre early © 
arkansas incustry died out, was revived in ‘1S01 to iniportauce for several ‘years 
and finally became dorimnt again in 1922, alabama and Massdclusetts began to 
produce’ in. 1904, South Carolina ‘and Texas in 1507, California in 1909, Neveda 
in 1918; ‘Tllinois. and Peunsylvenia in 1922, ‘and drizéna’ in1S27. Colorado, 
Idaho, Waryland, L.innesota, Mississippi, wissovri, imontena, iiew Yor, ‘Utah,. 
Virginia, and dssnington are also producers or’ “have produced at times: Tne 
Southern, States, notabl; Georgia, Florida, and ‘Texas, have produced each year 
from ao to. sé per cent of the total. 


654 ae -3 | ae AO) ca 


Google 


Small imports, ranging from 200 to 800 tons 4 year were obtained from 
ingland, the sole source of foreign supplies, from 18607 to 1862, In 1883 
imports exceeded 1,200 tons and by 1899 had grown to 10,000 tons a year. A 
maximum of nearly 25,000 tons was attained in 1914, and thereafter imports 
gradually decreased to a mininmm of a little over 4,000 tons in 1931. 


In 1913 the duty was reduced to 75 cents:a long ton for unmanufactured, 
and $1.50 a ton for wrought and menufactured fuller's earth, but this duty 
was increased to $1.50 and $3.25, respectively, in 1922. No further chanze 
was made in the tariff act of 1930. Since production was first recorded in 
1895, imoorts have e::ceeded domestic output in one year only, 1902. From tuet 
time the proportion has gradually diminished uniil during recent years it has 
reached not more than 1 to 3 per cent of domestic production. Therefore in- 
ports are not an important factor in the fuller's earth industry. 


For centuries the sole use of fuller's earth was in cleansing (fulling) 
cloth, wool, and fur, but its ability to clarify animal and vegetable oil wes 
later recoznized, Frior to the eerly nineties imported fuller's eartn was used 
for the latter purposes, wnile mineral oils were prrified with bone black, but 
Fith the beginning. of its production in Florida, fuller's earth replaced bone 
black in petroleum clarification. From that time onward the principal use of 
fuller's eartn has been the DEenchtnes clarifying, or filtering of fats, 
greases, anc oils. 


as @ result. of ar. inquiry instituted in 1918 it was found that all im- 
ported earth was used for veget:.ble and animal oils and fats, whereas the 
domestic output was used for mineral oils. idany users are favorably disposed 
toward Exglisn eartn for edible oils, but suodcequent to the World War domestic 
earths have been used for this. purpose in increasing amount, During recent 
years 90 to 95 per cert of domestic earths are used for the treatment of 
mineral oils, from 3.5 to 8.5 per cent for vegetable aud animal oils, and 1 to 
2.9 per cent for miscell&neous uses. Its use in fulling cloth ues practically 


ceased, 


The revification of fuller's earth, a calcination treatment wnereby used 
material is made svitable for reuse, although known for many years, attained 
luportance only since 1920. During the same period the acid treatiuent of 
certain bentonites and otner earths, unsuited for use in their natural state, 
as gained some prominence. 


Fouller's earth ard related clays are essential to the petroleum industry, 
aud no substitutes are now available. Therefore a substantial output cou- 
darable vitl. or.in excess of that produced in recent years is to be exmected 
in the future, 
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Graphite 


Granhite has been ysed as a coloring went for many centuries. The 
earliest names, "plumbago" and "black lead," record the prevalent though | 
erroneous idea that-it consisted of or at least contained lead. One of the 
earliest uses, as the nawe "graphite" implies, was for writing, a use that 
dates far back in the Middle Ages. It was first used in the form of :fragments 
or crayons, and later with a wooden eon ras - the well-known lead pencil. 


Grehitve mining in ‘the United States has been one of the most disapvoint- 
ing of the wineral industries. . Tiere are large domestic resources of flake | : 
grapnite, but production costs are relatively high because ‘the deposits are 
generally lover in grade than those in Ceylon. or Madagascar. This has always 
tended to make it difficult for domestic producerg to meet foreign competition 
on a cost basis, but tre main obstacle has teen to induce consumers to use the 
American product. even. at a much lower Pees tnan aad are willing to pay for 
imoorted BrepHEves : | | 


Production in:the United States began. in New Hampshire as early as 1927, 
tue product being: used for manufacture of crucibles, but no statistical records 
are available prior to 1880. . In tnat year production was recorded at Ticonderc7 
W.Y., of a crystalline graphite suitable for crucible manufacture. New York 
continued as the principal producer of this variety of graphite for many years. 
The alabama deposits, wich were known from 1875, began production about 1912 
and attained importance: from 1916 to 192Q under the.stirulation of war demands. 
Crystalline graphite has been produced not only in New York and Alabama, but 
also.in Tez:as, hontana, Pennsylvania, ijew Jersey, and Georgia. Sunvlies of 
amorphous greotite in Michigan, Nevada, Wisconsin, Rhode Island, and otner. 
States are large, and, on a tonnage basis, production of BHOrpAsus greatly : 
exceeds tuet of crystalline exeuneres - 


As nay be observed from the Pisaves in Table 8 showing value of Goneatic 
production, there was little growth prior to 1899. In that year production 
value was more tnan double that of the preceding year, and tlis high level was 
maintained and graduelly increased to nearly 3500,000 in 1915, .. Under. the 
stimulus of war demands tiere was a notable increase during.1°916, 1917, and 
1918, folloved by a rapid decline, the enormous stocks accumulated during the 
latter part of the war orsactically paralyzing tue producing industry until 1923, 
It was not until 1920 tnat recovery had reached a point comparable with the pre- 
war condition, and even the high level of industrial activity in pe failed to - 
stimilate a volume of production as ve that of 1914, 7 


Imports heve alvays scouted donestic. production by a wide margin. Graprit 
wos first obtained in Ceylon in 1827, and by 1882 imports of graphite into the 
United States exceeded 16,000,000 pounds a year. By 1899 they had attained a 
value of nearly ,2,20,0- 0, more than 10 times tke value of domestic production. 
To satisfy the denenie of the war they attained a ma:z.imum of nearly $9,000,0C0 
in 1917, but, because of the shortaze of shipping, imports fell precivitously, 
and by 1921 tney were a mere fraction of the high figure attained in 1°17. 


664 ~ 42 - 


Google 


. I.C. 6687 | 
vita foreign supplies thus greatly reduced tne domestic industry was stimlated 
to take care of manufacturer's needs, but production suddenly declined in 
alabama in 1919, 1920, and 1921, and immorts gradually increased, exceeding 

tae million dollar mark in 1925. Ceylon has been tie chief source of foreign 
supply, but since 1612 shipments from Madagascar (partly via France) nave be- 
come an increasingly large factor. Mexico is an important source of amorphous 
graphite end Canadian mines find their main market in this country. 


In 1922 a duty of 10 per cent ad valorum on amorphous, <0 per cent on 
crystalline lump, chip, and dust, and 14 cents a pound on crystalline flalze 
“as imposed, The tariff act- of 130 increased the rate on lump, chip, and 
dist to 30 per cent, and on-flake to 1-65/100 cents a pound. 


Manufectured graphite has exerted an important cap raanee: on tise SOUS LY 
first produced in quantity in 1898 its output amounted to more than 25 million 
pounds in 1$01, more than 64 in 1507, 134 in 1913, and nearly 27 million povnds 
in 1923, During a majority of the years since 1910 production of manufactured 
graphite has exceeded the combined output.of domestic amorphous and crystalline 
graphite. Manufactured graphite competes directly vith natural granhite for 
almost all purposes, e::cept perhaps crucible manufacture. 


Evoluticn in tke uses of graphite is noteworthy. Crucible manufacture, 
Thich cousumel 55 per cent of the total in 1903, required only 13 per cent in 
1924, This is due no doubt to a declining use of graphite crucibles for melt- 
ing metals. Stove polish, which consumed 32 per cent of the total in 1884, 
required only 1.5 per cent in 1924. On the other hand, foundry facings, which 
used 10 per cent in 1403, required more than one-half of the total supoly in 
1924, The general t-end is toward an increasing use of the lower-priced geredes 
and a declining consumpvion of. the more costiy varieties, for it has been found 
that for many acplications the cheaper es can be substituted successfully 
for’ the ptener eredee : 

' The graphite ners iwauetey throughout the world thas been in a depressed 
State for several years due not only to tne general recession in business and 
camufacturing, but also to the tendency to find substitutes: for natural 
grapuite, and to modify processes so that the desired results are attained with- 
out the use of equipment emsloying graphite. Crucible steel manufacture, 
formerly an important outlet for graphite crucibles, is practically obsolete, 
esvecially in the United States, and other wetals are being melted more and 
more by processes employing no grapnuite-clay containers, Even for tne manu- 
fecture of dry batteries tne demand for natural graohite hes suffered on the 
one nand from increasing use of manufactured graphite, and on the other hand 
from tue use first of storage batteries for automobile ignition and radio 
overation, and later of light socket pover for radios. To the domestic mining 
industry, never a profitable one, is added tie further handicap of competition 
fron relatively low-cost foreign graphite wrich enjoys more favorable consumer 
accentance as compared with the domestic product. 
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> ‘The tern "magnesite", wes ficgteceateicved to the natural carbonate of. 
magnesia in 1808, Tne first important use of the mineral was for manufacture 
of a plastic cement invented by Sorel in 1867, but magnesia cement was not 
used extensively prior ‘to about 1913, Magnesite has. deen applied to refractory 
uses in Europe since 1884. The use of California magnesite for magnesia cement 
was first Henysenes ee cel ant it. was pra eeuece eer ne furnace bottoms 
in 1891, fee 
| - 7 
The Kageeen nie toceenen of senaeeiai a aike has hada ppePonnd Saha: 
ence on the development of the magnesite industry. While occurrences of the 
mineral neve been noted ‘in many States production has come almést entirely. 
from California and Wi.siinzton. . Thus tiie industry hes. always been Veraggs tad 
by. HeaNy Trelgat Shores to tne larger pOnewee centers. wah 
. . Tue first adtnen tis: reeord of proauction Gates from 1891, wien the eeut 
was valued et a little more than $4,000. As may.be noted from Table 8, there. 
was very little grovth in the industry prior to 1905. The needs of the Pacific 
Coast States were limited, and heavy freights prohibited marketing east of the 
Mississippi River. Subddgecquent’ to 1905 there was. some expansion, but imports 
douwinated the. consuming industries, and there was no notable growth until war 
demands gave great. imoetus. to. production in 1915, «as the eastern United States 
had been dependent: updn foreign countries for its furnace linings the’ cessation 
of. imports,: combined with greetly increased steel production; led toa phertomena 
development of: the industry on the West coast, production increasing from ‘11,00C 
tons in 1914 to.nearly 155,000 tons in 1916 and to more than 316,000.tons in 
1917,: Large: quantities. were shipped to eastern furnaces under ‘freight rates. 
reaching $10 to $12 a ton. . Oversupplies, coupled with the termination of the 
war, led to a reaction in 1918 and 1919, but with continued steel production --— 
at a high level, and small imports, a great increase in production recurred in 
1920. Large stocks, the:prospect of increasing imports, and a tendency in same 
localities to use dolomite instead. of magnesite led thereafter to-the most pro— 
nounced decline in the history. of the industry, a drop from more than 300,000 
tons in 1$20.to-less than:50,000 tonsiin.1921. It is noteworthy, however) that 
the industry has since 1923: maintained a production: of: over $1,000 ,000°in value 
per year, which is far above, tne: vre-war level, ‘The maintenance of. this volume 
of output is due in Peete to a: HOESU CCEA VE CARRE: imposed in. 1922" and: 
queheeeees ae 1927, eee ae ite 3 Z 


For many years eal foreie. Was oo only seoaualas ‘State. : pialetueens 
Covnty,. Wask.,. deposits, ‘first: ‘developed in’1916,. provided one-third of the 
domestic output in 1917, more than 60 per.cent of it .in-1918, and nearly 80 per 
cent:in 1920. Since tne World War... amegens site been. divided Sagat 7 
California and Washington, 9:0) wofsc ast ete a a 
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foreign supplies have had a pronouncel effect on the industry. Prior to 
the World har imports were 18 to 2O times as great as domestic vroduction, © 
Such a condition was inevitable because the great steel centers with their 
heavy demands for refractories were in the Kast where no doiiestic supplies 
vere available and where austrian and Grecian magnesite could be readily pro- 
cured. Cessation of imports led -to the phenomenal -increase in production on 
the West coast during tie war. During the postwar neriod imports have been — 
little in excess of domestic production; since 1928, in fact, United States 
production has exceeded imports by a pone =cereuxe margin. 


Some noteworthy changes have taken sites in the usesof pepeene ey In 
zeneral it. may be stated that its use as a refractory has always predominated, 
out until. recent. years the domestic output, through force of circumstances, 
WaS largely: diverted to other uses. For many years the California product 
wag calcined for production of carbon dioxide gas and for application of the | 
calcined residue to sulphite paper manufacture, Thus the output was restricted 
to the needs,o* the paper indus*ry on the West coast, The substitution of 
dolomite and high magnesian lin.» at paper mills led to a rajid decline in tnis— 
use, the replacemen* being prac ically complete by 1£15. The moderate expan-. 
sion from.1905 to 1914 wes due largely to increasing-‘use for plastic flooring, 
artificial stone, insulating materials, molded building units, and magnesium 
salts. Turing tae war period a very large proportion of the California and 
Washingtcn output was used for refractory manufacture; subsequently, under 
tariff protection, dead-burned magnesite nas been ‘the principal product, the 
use of caustic calcined magnesite ‘deéreasing due to 4 declining use in stucco, 
artificial stone, and similar building materials, © 


Dolomite as a competing mineral has had a werked influence on the industry. 
Dead-burned dolomite was emoloyed' for furnace linings in Pittsburgh as early as 
1891, and dolomite was used as a source’ of magnesia for insulating material in 
Milwaukee as early as-1905. ‘Lack of local supplies of magnesite in the Zast 
and snortage of imports during the World. Wer led to a much wider use of dolo- 
mite as a refractory, and many furnace operators continued its use wherever 
possible beceuse of its los cost. Therefore a postwar trend is to be noted 
tovard a ticer use of dolomite for carbon dioxide inanufacture, for tue sulphite- 
paper process, for refractories, and for tecnnical carbonate, although magnesite 
is still generally used.for manufacture of plastic flooring. For the vrincipeal 
uses mentioned above an amount varying from 1,000,000 to more than 1,500,000. 
tons a year of dolomite iias been used since 1918. 

The magnesite induatry has been peculiarly unfortunate in retaining its 
markets in co.wetition vith other products. Dolomite is only one of the sub- 
stitate materials. ‘In building construction Portland c¢ement and various otner 
cenenting and flooring materials have drastically curtailed the use of magne- 
site oroducts, Tue relatively high price of magnesite refractories since 1¢<2 
has encouraged the substitution of cheaper materials, notable chromite. The 
present. magnitude of the domestic industry is directly denendént unon tariff 
protection, but the tariff in tuis instance has proved @ mixed’ blessing by 
cutting down the gross demand for magnesite as: well as defending a share of 
tce market for the benefit of domestic miners. 7 
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pica 


ae anehent excavations for mica in North. Gasolina: attrimited to the mound 
builders are said to renresent the earliest .evidences of mining in america. 
Commercial mica mining began in Grafton County, N.n., in 1803. While. the © 
industry attained considerable importance in early years it has. registered 
little real growth, As may be noted in Table 8, the value of production in 
1884 was just about the same as in 1628; for many of tue intervening years 
it was mich lover, and for a | fer veers only ‘was ae BGA: 

Early production consisted seiacipaliy of oe sheets used in shou and 
_furnace doors and for windors, ‘The latter use perhaps antedates the manufec- 
ture of glass. The contraction in value of output which began about 1886 and 
continued until 1869 wes due in some measure to a chane. from larger to smallez 
sizes of stove mica, also to poor methods of mining end preparation and to in- 
creased imports. From 1500 to 1905 tne use of the smaller sizes of. domestic 
mica in the electrical trades stimulated production to some. extent... The years 
1905 to 1615 were characterized by a great increase in volume, though a very 
moderate increase in value, as shown in Table 8. Muca of the output | consisted 
of punch and the smaller sizes of sieet mica which command a lor price per | 
pound. ‘Even the requirements of the war period stimulated. only a small 
physical increase in domestic production. Subsequent.to 122 volume of vroduc- 
tion has attained higher levels than it did during tie war, although ‘the value 
has been lover. Of sheet mica, including splittings, the ‘mi ted States pro- 
duces only 25 to +35 x per eent of its requirements. .... 


As only a small percenta,,e of all mica mine can be classed as. coumercie 1 
Sueet, accunwiations of scrap are very large, and the marketing of scrap nica 
for eriading purposes hes enabled many vroducers to.iaintain. a, profit. Tuus 
whatever small degree or prosperity the mica industry uas experienced is due 
in considerable measure to an aneEeastee ae for scrap. | 


cs Prior to 1867 the entire United States seduction: of mica was ‘obtained 
from wet Lempshire, | In tnat year worth Carolina became.a producer and sub- 
sequently, with few e::ceotions, has been the most iuportant producin; State. 
many Otuer States have produced at times. amelia County, Va., wes a source 
_.of saeet mica before 1870, mica was discovered in Sout Dakota din 1879, aad 
there Was. a@ large production in 1883 and 1884, iew Mez:ico first produced. in 
1884, Georgia, South Carolina, alabama, and Idaho have at vance: attained 
pen of commercial importance. : : be anys 

Zvolution in uses has been an important factor in the history of the miea 

aii Window lazing was probably the earliest use. Large sheets for 
stoves and furnaces were the chief products prior to 1888. The first notable 
chang ewes from lerge to smél1l sizes, and-wes folloved by a gradual decline 


in élazing ‘demands, The applicability of mica tio electrical uses was imomm 


in 1888, but for many years little or’no domestic mica was so employed. It 
was found, hovever, that tf properly selected:and prepared domestio mica was 
quite. satisfactory for electrical equ temenys -and' betveen 1900 and 1905 — 
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sleeteitent uses became the: siost: parent of its: dopttestiones The production 
of diapora.:m mica for telephonet,:-pnonographs, and similar instruments attained 
some consequence. ‘ihen the. ‘extensive manufacture of radios subsequent to 1022 
led to a cecrezse in phonograni. use, this loss to the mica. industry was more 
than compensated for by an increase in the demand for small:condenser sheets 
used in radios. More than ¢[O per. cent of all szeet mica ia now used for. 
electrical insulation. Fuilt-up mice was first manufactured about ote and 
it aas become an: aoportant branch o tne euoaehnes 

Scrap mics, wie constitutes 80. to 90 per. cent of tue entire domestic 
production, was waste material in-earl: days, but its uses have greatly 
miitiplied. as early as 1884 it was ground and used in a swall way as a 
lubricant, as an exvlosive filler, and for decoration. Its employment as a 
decorative material in well! paper,:-now the most imoortant use of. high--:radce 
ground uwica, was first menbioned in 1890, Its use in aaa Bprennane 
es ang a otaer ‘pias Was, 3 OF. later’ ee cee 


2ron ‘the besae of. is use’ ‘of: usorripel: macninery, foveicn ares H&S | 
been extensively. em loyec, in; american industry... Jndia.mica, first. invorted 
in 1884, has almost from. tue first been valued greatly aboye, the domestic... .. 
product. Imports of mica have been dutiable since 1890 and wiile the duties 
have been reised and lo-ered in subsequent tariff. acts, tas flow of.forei,;n 
supplies has continued unabdated,..j During the world war imports inereased |. . 
greatly. Ti.e peak of nearlz 93,200,000 in valua.was reached..in. 1920, and was 
folloved by a drop to about. one-third of that. amount in the-nez:t year. Imports 
since igzl, however, have. veen far above the peer level. : see 


By fer the larger sai of the-.. canortes: both in volume anc, aria: consists 
of solittings used in the manufacture of built-up mica. ven nov the United 
states is almost entirely a all upon: foresee sources for tuis mugEteny 
gnomuete | Oar de oY 


Recent ieee tions: end tests. have se tabldeusd: tne presence in tne 
vnited States of many large deposits of high-grade mica. Most of the produc- 
tion, hovever, is from small mines that: are lacking in equipment and. that 
have no definite plans for enlarged future development. As the manufacture 
of splittings. isa nand operation. conducted by low-priced foreign labor, there 
is no prospect of..the establishment of a domestic incustry until such time as > 
weCdaanicel mneans for preparation. of splittings are perfected. Tl:ere. are no 
domestic sources. of supply of, phlogopite (amber mica), which is preferred 
for cowmutator manufacture. : aby is. erences from Canada and from Nadagascer. 


"Potash Salts 
Tae sateen: sae pecaneinNe industry in ‘the United States has tne shortest 
cistory of any important nonmetallic mineral commodity. Except for a widely- 
scattered production frou: wood ashes. tuet attained some importance in 1850 
and declined rapidly thereafter, there was little or no domestic prodaction 
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prior to 1$15. The world's greatest known supplies of potasi were in Germany, 
and the United States: was entirely dependent upon: foreign sunplies for its 
needs,  With.outbreak of the World iiar foreign sources ‘tere cut.off, and tiis 
condition, coupled with a greater need. of. fertilisers tecause.of a .;reatly 
enlarged dewand.:for food, created a.critical situation... -svery: possible source 
of domestic’ supply ves.called upon, and each branch was stinmlated to tue 
utmost. The mineral sources were natural brines, alunite, ‘cement-mill and 
blast-furnacé cust, and, to’a very :suall extent,-silicate rocks. These © 
sources were supplemented by-.organic potash-from kelp, distillery and sugar- 
mill weste, wood asnes, and vool washings. From these sources production 
grew froma value of ; 33¢2,000 in 1915 to more tian §15,000,000-in 1918 ~~ 
(Table 8).. Eovever, the latter value is-not a: true measure of Pgerunes ‘be- 
cause prices a 2918 vere eight wamG8: as. high as a 19135. - oe % 
“ith maete War: <peeaiipeion of asorte at puices lower an tingy vere: 
before tite war, the ‘domestic industry - languis:.ed for some years. Even under 
difficult comoetitive conditions, hovever, production has grown ‘from tne low 
ebb of 1¢$21 until since 1927 it has exceeded in quantity the output of the 
war years, Tiis increase is due lergely to tne efficient operation of one 
plant utilizing natural brines at Searlés Lake,’ Calif. Even rith this in- 
crease Poner vs ae Pose. bores. bs six times as aad as ‘domestic ‘production. 
‘In 1910 tne rie greatest — supplies ‘of setae in perusny were — 
pieced: under a rigid price- -fixing and production- -eontrol. This threat of . 
absolute Gevendence upon one source of supply , ‘and tiat-‘in a- foreign land, 
‘led to wide exploration by the-United States Geological Survey and to re- 
search by tiie United States Department of ‘Agriculture, Much ‘exnerinental 
work was also done by other organizations or by private a ati on oe 
sand, en and ' other! Doteeb be te. minerals ¢ 4 | a 
the: f peat eeagitre: result: of exdloration ‘Was “thie eeateren Ag 1821 of 
potash salts in drillings obtained at 011 wells in Texas, Evidence of -the 
presence of potash at severel points in Texas and New Mez:ico led in 1927 to 
& progran of Feceral: cére-drill ‘exploration conducted: jointly vy the United 
States Bureeu of Mines and the United. States Geological.:Survey. As a result 
extensive beds-of polyhalite vere discovered, and the Bureau of Mines Nas. 
a nuch progress in- developing ‘chemical ‘procésves for successful - conmercial 
treatment. of this mineral. Contemporary core-drill ‘exploration -by a private 
company ‘led to the discovery: also of a largé deposit of the water-soluble 
potash minerel sylvinite, and a mine sunk for its ‘development near ea 
N.M., came into production In 1931, In‘that year,’ forthe first ‘time in: th 
history of the anerican potash indaustry, ‘commercial -production’ of potash -: 
frow sylvinite was recorded. It appears, tiierefore, that tue threat of un- 
avoidable dependence on foreign supplies hasbeen largely dispelled, and that 
tne United States ee On the threshold oN & | most pape era Pas ae ppeveen 
minis: wey bee a as Ree ER es Pie A ete ad |G 
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Tale and Soapstone . 


Soapstone was used by the aboriginal inhabitants of Forth america for 
shaping into cooking utensils, tobacco pipes, and articles for religious 
ceremonies. Betreen 1870 and 1880. it: ‘attained considerable importance for 
the manufacture of. tubs, sinks, hearthstones, mantels, griddles, fire brick, 
ae various utensils. Tale for grinding was first quarried at Gouverneur, 

. Y., about 1880, the fibrous talc of that district being used principally 
for paper manufacture. 


* . 
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‘The term soapstone" nas undergone changes in. incaning tnet require 
éefinition before one can gain a true picture of developments in the industry. 
fot only vere massive products galled “soapstone” in early days, but the 
fibrous talc of New York. State was. termed "fibrous soapstone," and the 
industry as a whole was discussed in the literature under the heading "Soan- . 
stone" prior to 1500. In that yeer ea distinction was made, tne massive’ form 
being designe ted "soapstone! or "steatite," while material for grinding, and the 
ground product were called "talc," Prior to 1913 massive talcose roc wiich 
Ws snaped into tubs, bricks, creyons, or other articles consisting of either 
cure or impure talc wes designated "soapstone," but from that year soavstone 
has been generally defined as an impure massive talc, the term "steatite" 
being used for the relatively pure massive mineral. ‘The manufacture of block 
and ground precucts have alvays been considered as oranches of a single in- 
dustry designated "talc ard soaostone." It is becoming more and more apparent, 
hovever, that they have little in common; souwe soepstones contain less than 
10 per cent of tale and have little or no soapy feel. Soapstone production is, 
in fact, a branch of the dimension-stone industry, whereas talc production is 
more closely related to the production of clay, pulverized limestone, and 
other mineral fillers. “2 


As indicated by fires for value of production s..own in Table 8, tne 
tale industry experienced an unusually steady and uniform growth with only 
moderate fluctuations prior to the ‘iorld War, but, as in practically every 
industry, rar conditions caused excessive cuanges. From a peak production 
of over 1&1, 000 tons in 1916, output fell to about 107,000 tons in 1921. 

A quick recovery took place in 1922, and the industry thereafter maintained 

a nizn level of output, exceeding for the years 1927 to 1929 the pre-war peak, 
Froduction declined greatly in 1930 and 1931. During recent years the United 
States nas produced from 45 to more than 50 per cent of the world outout. 


Nery York dominated the industry for many years, supplying more talc 
toan all other States combined. Georgia, North Carolina, New Hampshire, 
rennsylvania, New Jersey, Massachusetts, Maryland, Virginia, end Vermont 
sere reported as producers in 1892, and they have continued as the principal 
producing States in the East, The industry has attained importance in 
Yermont, production exceeding that of Nev York in 1918, but New York again 
took the lead in 1923 and maintained it thereafter, These tvo States have 
for many years produced 70 to 75 ver cent of the United States total. 
California began to produce in 1896 and Washington in 1904, but the great 
bulk of production has been in the Hast. 
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Tne original uses of talc ag a filler in paper and paint, as a lubricant, 
and for toilet-powder manufacture have undergone little cuange, but many ner 
uses have been added.. The more important later uses are for. foundry, facings, 
roofing, electricel insulation,. in ceramics,. for rook-dusting | ‘cozl mines, and 
as admixture in cement. Aside from growth :in these newer applications the most 
noteworthy trend since 1$¢l:is.an increesing use in paints, a@ use, that con- 
sumed nearly one-helf of -tue total production in. 1931. A small amount of 
massive talc nas found uninterrupted use for oreyon manufacture and for "lave" 
products. - ; 


Imports of tale have been relatively .emall, never.exceeding 25 per cent in 
value of domesti¢ production and for most years falling far below that amovnt. 
The principal products ‘inoorted are the high+grade Italian. and French talcs 
used for cosmetic'manifsctire,. xuropean talcs are generally oreferred . for . 
cosmetics, although sowe dowestic .talcs, notably those from Celifornia, have 
been found suitable. Bots cosmetic and filler grade talcs are imported from 
Canada, . Ce ee oh eee, | 7 

ie tele meets. with competition. frou other pulverized waterials ‘for. 
certain epplicstions, its uses are firmly. established. Its prosperity . depends 
mainly on activity -in tne larger consuming. industries, notably - paint, paper, 
roofing, anc mipber, pevercyuens: of the never uses may. influence. its future 
gromta to quite an extents “ he ane 1 


Sinall maetate: of eos eicie ieee een ‘produced in. yvorious States, but al- 
most tue entire »rodiuction has been from Yirginia. The extensive deposits 
near Scnvyler have been developed vigorously and tie products have found . 
markets tu.rovgiont tue nation end in foreign countries, 


Tae primary uses of soapstone depended upon its easy workability and its 
proverty of resisting and retaining,Leat. Its resistance to chemical action 
led to wide:use for lining.retorts in paper mills, and for cuemical laboratory 
equipuent. tith development of the. electrical industries it was used for _ 
svitcaboards and panels. fFrior to 1922 the. manufacture of tubs and sinks © 
was the major branch of the industry, but since tke decline of this branch 
the greatest develovizent nas been in the building trades, notably for manu- 
facture of interior trii,.stair treads, floor tile, sills, spandrels, and 
other: building units.. oe ae production outside of the United States is 
comparatively insignificant.- , | 
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